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ArTicli; \'II.—Some Edible and Poisonous iMuslirconis. By
WAI.TER B. McDouGALL, Ph.D.
Introduction
The interest in wild niushrooms and the number of people who
collect wild mushrooms for the table are increasing rapidly. Numer-
ous inquiries are received by the botany department of the University
of Illinois each season concerning the identification and edibility of
various species. At the same time, whenever there is a good mushroom
season, the newspapers report an increasing number of cases of mush-
room poisoning. These facts indicate the great desirability of a wider
dissemination of the knowledge necessary to distinguish intelligently
the commiin edilile and poisonous mushrooms. It was with these facts
in mind that it was decided to prepare, for the people of the state,
photographs and descriptions of a limited number of species, in the
hope that it might help our friends to make use of the abundance of
excellent food material that annually goes to waste in the fields and
woods, without risking their lives in the act.
The majority of the species included here were collected in Cham-
paign county in the vicinity of Urbana. Aid received from the State
Laboratory of Natural History, however, has enabled me to do some
collecting in Jackson, Union, and Wabash counties. I have indicated;
after the description of each species, in what counties it has been col-
lected. The fact that a species has not been collected in a certain place,
however, does not indicate that it does not occur there, since nearly
every species included is likely to be found in an}' part of the state, as
well as in adjoining states.
Some of the photographs are natural size ; others are somewhat
reduced. In nearly every photograph there is a scale which will en-
able one to see at a glance the relative size of the objects. The scale
used is ruled according to the metric system, and the figures on it,
therefore, indicate centimeters and not inches. Those who are not
familiar with the metric system will not be inconvenienced by this if
they merelv remember that two and one-half centimeters very nearly
ef|ual an inch.
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Introduction
The interest in wild mushrooms and the numher of people who
collect wild mushrooms for the tahle are increasing rapidly. Numer-
ous inquiries are received by the botany department of the University
of Illinois each season concerning the identification and edibility of
various species. At the same time, whenever there is a good mushroom
season, the newspapers report an increasing number of cases of mush-
room poisoning. These facts indicate the great desirability of a wider
dissemination of the knowledge necessary to distinguish intelligently
the common edible and poisonous nuishrooms. It was with these facts
in mind that it was decided to prepare, for the people of the state,
photographs and descriptions of a limited number of species, in the
hope that it might help our friends to make use of the abundance of
excellent food material that annuallv goes to waste in the fields and
woods, without risking their lives in the act.
The majority of the species included here were collected in Cham-
paign county in the vicinity of Urbana. Aid received from the State
Laboratory of Natural History, however, has enabled me to do some
collecting in Jackson, Union, and Wabash counties. I have indicated,
after the description of each species, in what counties it has been col-
lected. The fact that a species has not been collected in a certain place,
however, does not indicate that it does not occur there, since nearly
every species included is likely to be found in any part of the state, as
well as in adjoining states.
Some of the photographs are natural size ; others are somewhat
reduced. In nearly every photograph there is a scale which will en-
able one to see at a glance the relative size of the objects. The scale
used is ruled according to the metric system, and the figures on it,
therefore, indicate centimeters and not inches. Those who are not
familiar with the metric system will not be inconvenienced by this if
they merely remember that two and one-half centimeters very nearly
equal an inch.
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Mushrooms and Toadstooi^s
Every botanist is asked frequently how to tell a mushroom from
a toadstool. As a matter of fact there is no difference between a
mushroom and a toadstool. Every fungus that produces a fleshy or
woody or jelly-like fruit-body which is large enough to be studied
without a microscope may be called a mushroom, or it may be called
a toadstool. Personally I prefer to call them mushrooms. There are
hundreds of kinds of mushrooms, very many of which are edible, and
man}' not edible, but only a few of which are poisonous. The question
then should be, not how to tell a mushroom from a toadstool, but how
to tell edible from poisonous mushrooms, or edible from poisonous
toadstools. The answer is practically the same as it would be if the
question were how to tell sweet apples from sour apples without tast-
ing. One must learn the botanical characters of each kind, and learn
them so well that he recognizes the various kinds at sight as easily as
he recognizes the members of his own famil3^ It cannot be too
stronglv emphasized that there is no such thing as a "rule" by which
the edible kinds may be distinguished from the poisonous. It must
be remembered that mushrooms are the fruits of fungus plants, and
it is no more difficult to learn fifty kinds of mushrooms than it is to
learn fifty kinds of trees or fifty kinds of birds. A child on being
introduced to different kinds of fruits for the first time may mistake
a pear for an apple, but after he has once learned them he does not
make that mistake. Neither will one mistake one kind of mushroom
for another after he has once learned them ; but no one should eat
any kind of mushroom until he has learned to recognize it at sight
and to call it by name.
The Mushroom Plant
life history and development
The vegetative part of the mushroom plant, in most cases, grows
entirely within the substratum or material on which it lives. This
material may be the soil, or rotten wood, or the bark or wood of a
living tree, depending on the kind of mushroom. This vegetative part
of the plant consists of a network of branched threadlike structures
called hyphae, the whole mass of hyphae taken together being called
the mycelium. The spawn which can be purchased from seedsmen con-
sists of this mycelium mixed with the soil and manure in which the
plant grew.
The life history of the fungus plant begins, not in a seed, but in a
spore. A single spore is usually too small to be seen with the naked
eye, and consists of a tiny bit of living protoplasm enclosed within a
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membrane or wall as an egg is enclosed in its shell. The spore is very
light and may float about in the air for a very long time, or may be
carried Ijy the wind for many miles. When, however, it chances to
fall upon a suitalile substratum, which is sufficiently moist and warm,
it germinates, that is, a little threadlike hypha grows out from one
side and into the substratum, and there it continues to grow and
branch and forms the mycelium or plant body.
The mycelium sometimes grows quite rapidly, but sometimes rather
slowly, and it may take weeks or months or even years for it to mature
sufficiently to be ready to produce fruit. When it has matured and
the conditions for fruiting are suitable, if it happens to be a fungus
that produces umbrella-sha[ied mushrooms, little knots or knobs ap-
pear, here and there, on the threads of the mycelium. These are very
small at first but they gradually enlarge and finally become large
enough so that they begin to project above the surface of the soil or
other substratum. These structures are developing fruit-bodies or
mushrooms, and in this very young stage they are spoken of as "but-
tons" or button stages. If we were to cut one of these buttons in
two, lengthwise, we would find that it is already a little umbrella, but
the umbrella is closed and is entirely coxered with a mem.brane or
veil which is called the outer or universal veil. Page 416 shows several
stages in the development of one of these buttons into a mushroom.
The species shown there is Amanita vcriia, "the destroying angel", a
very prettv but deadlv-poison plant. It will be seen from the jjhoto-
graph that as the button grows the outer veil, after being stretched
to its limit, is broken. In this species it splits at tlie top and remains
at the base of the stem as a cuii-like structure, sometimes called the
"death-cup", but more properly called the volva. The great majority
of mushrooms, however, do not have a volva, because the outer veil
is torn loose at the bottom and remains wholly or in part on the top
of the mushroom, or is so thin and delicate that it disappears entirely,
and no trace of it can be seen.
Tliere is a secfmd veil, called the inner veil, which extends froni
the outer edge of the top part of the mushroom to near the upper end
of the stem. When the umbrella opens up, this veil is stretched to its
limit and finally gives way. In the case of Amanita verna, and a
large number of other species, it is always torn loose at its outer edge
and remains on the stem, forming a ring around the stem. In some
species, however, it tears loose from the stem and clings to the outer
edge of the umbrella, and in a very large number of species it is so
delicate that it very rpiickly shrivels away and is rarely seen at all.
The fate of these two veils, as the mushroom develops, is very im-
portant, as we shall see later, in the classification of mushrooms.
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STRUCTURE
Let us now examine a little more closely the structure of a mature
mushroom of the umbrella type. We find that it consists of a stem,
or stipe, and an expanded portion which is called the cap, or pileus.
If our mushroom happens to be an Aiiiaiiita it will have also a cup-
like structure, or volva, at the base of the stem, and a ring, or annulus,
farther up on the stem. There are some kinds of mushrooms which
have a volva but no ring, others which have a ring but no volva, and
many which have no ring and no volva. Also the character of these
structures, when present, differs greatly in different kinds of mush-
rooms. The ring may be very large and thick and conspicuous, or
very small, delicate, and inconspicuous. Again, the volva, in some
cases, is not at all cup-like, but clings to the base of the stem like a
close sheath, or it may be broken up and appear as patches on the lower
end of the stem.
We see also that on the under side of the cap there are numerous
thin, bladelike structures which extend from the stem to the margin
of the cap. These are called the gills or lamellae.
If, now, we should cut a very thin slice from any part of the stem
or cap and examine it with a strong magnifying-glass or a microscope,
we should find that it is made up of a large number of threadlike
hyphae similar to those that compose the mycelium, but that they are
crowded so close together that they form a compact body.
The spores of the mushroom are produced on the sides of the gills.
An examination of the surface of one of the gills under sufficient
magnification would show us that certain of the hyphae which end
there are modified into club-shaped structures, each club having four
tiny projections at its end. At the end of each of these little pro-
jections a spore is borne. The club-shaped structure on which the
spores are produced is called a basidium, and all fungi which produce
their spores on basidia are called Basidiomycetes. (See Fig. i.)
Usually also there are present on the surface of the gills larger and
longer club-shaped bodies called cystidia. These project much farther
than the basidia: and, at least in some kinds of mushrooms, serve to
prevent the gills from getting too close together, and thus insure for
the spores sufficient room to develop and be liberated.
SPORE PRODUCTION AND LIBERATION
The spores, as we said, are produced on structures called basidia.
These basidia are microscopic in size, so that there is room for a
very large number on each gill, and, since each basidium usually pro-
duces four spores, the spores are produced in very great numbers.
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According to Professor Buller, of the University of Manitoba, a sin-
gle large specimen of the cultivated mushroom, or meadow mushroom,
Agaricus cainpestris, may produce as many as 1,800,000,000 spores,
v.-hile a large shaggy-mane mushroom has been estimated to produce
5,240,000,000 spores. But some other kinds of mushrooms do even
better, since a single giant puffball may produce as many as 7,000,000,-
000,000 spores. Of course such a production allows for an immense
waste, and it is probable that not more than one in 20,000,000, and
perhaps much fewer than that, ever succeeds in growing.
Fig. 1. Cross-section of a very small portion of a gill, showing hyphae, a ; basidia,
J; spores, c; and a eystidium, <i. Greatly enlarged.
When the spores are mature they are discharged forcibly from the
basidia. They are projected outward at right angles to the surface of
the gill for a distance equal to something less than one-half the dis-
tance between two adjacent gills. This gives them a clear pathway
to fall downward.
Certain kinds of mushrooms have a special means of making sure
of the proper liberation of their spores. In the shaggy-mane mush-
room (page 479), for instance, and in others belonging to the same
group, the gills are very close together, but at maturity they deliquesce
or dissolve into an inky fluid. This is in no sense comparable to
the dissolving of chemical substances, but is a process of auto-digestion
(self-digestion). The spores on these gills mature in a very definite
order, beginning at the lower ends of the gills and ripening progres-
sively upward. As the cap begins to open up and becomes bell-shaped,
the lower ends of the gills are slightly separated from each other.
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There the spores mature and fall,, and at once avito-digestion sets in
and removes the now useless parts of the gills, thus leaving a clear
path for the fall of the spores from higher up. This continues until
all the spores have fallen and the gills have entirely dissolved.
Other Types of Mushrooms
So far we have been talking only of the umbrella type of mush-
room. There are, however, a number of other types of fungi that
are just as truly mushrooms and among which there are some valuable
edible kinds. The oyster mushroom, Plcurotus ostrcatus (page 529),
for instance, has gills, but instead of being umbrella-like it is shelf-
like and is attached at one side to the wood on which it grows. There
are also a large number of shelf-like mushrooms which do not have
gills at all, but, instead, we find on the under side of the shelf a large
number of little pores or tubes. The spores are produced on the inner
surface of these tubes. They are produced on basidia, just as in the
gill fungi, so that if one were to examine the inner surface of one of
the tubes, sufficiently magnified, it would look very much like the
surface of a gill. Many of these pore fungi are woody or leathery
and tough, and therefore not good to eat, but a few of them are fleshy
and tender and very good. There are also a large number of fungi
that are umbrella-shaped but have pores instead of gills. These are
mostly fleshy and tender, some of them being edible and some of them
poisonous.
There are a number of other groups of mushrooms that produce
their spores on basidia. Among these are the hedgehog fungi (page
543) and the club fungi (page 541 ). The hedgehog fungi are so called
because they bear many spinelike branches on the surface of which
the spores are produced. These spines always hang downward., no
matter in what position the fungus is growing, and this fact serves
to distinguish the hedgehog fungi from the club fungi, since in the
latter the branches always project upward.
Still another important group of mushrooms is the puffball group
(page 545). These are particularly safe for beginners to use on the
table since there are no poisonous ones among them. The larger kinds
are all excellent if used while thev are still pure white all the way
through. They must always be cut in two and examined before using,
however, since if one has begun to darken inside, although it will not
be poisonous, it will be very bitter and will spoil a whole dishful. The
spores of a puffball are ])rnduced on basidia that are scattered through
the greater part of the interior of the mushroom, and when they are
mature thev can easily be "puffed" out bv pressing on the sides of the
pufifball.
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All of the groups of the mushrooms so far mentioned produce their
spores on basidia and are, therefore, Basidiomycetes. There is an-
other very large group of fungi, which includes a few mushrooms,
which produces its spores in a very different way. This is the group
of sac fungi or Ascomycetes, so called because their spores are pro-
duced within little sac-like structures. A great majority of the sac
fungi have very small fruit bodies and grow as parasites on other
plants. These are very important and very interesting as the causes
of plant diseases, but they are not mushrooms. A familiar example
of a mushroom belonging to this group is the morel (page 547), the
sponge-like mushroom which is collected for the table by so many
people in early spring. If we were to cut a very thin slice at right
angles to the surface of a morel and examine it with a microscope we
should find a large number of little elongated sacs, each one containing
eight spores. These sacs are scattered thickly over the whole surface
of the cap. There are several other types of mushrooms belonging to
the sac-fungi group, some of them edible and a few of them slightly
poisonous. The "truffles", which are so highly prized in certain
European countries, are sac fungi.
The Ecology of Mushrooms
By the ecology of plants we mean their relations to the environ-
ment in which they live. No fungus can ever go through its entire
life history wholly independent of other living or dead organisms, nor
without being greatly affected by heat, light, water, character of soil
or other substratum, etc. The study of these various interrelations
is not only extremely interesting but is necessary to a proper under-
standing of the life of mushrooms.
Dissemination.—An important ecological consideration is that of
the methods by which the spores are scattered. As we have said, tlu
spores are discharged forcibly, but in the case of the gill fungi, it is
merely to get them away from the gill so that they can fall freely,
and they need to be scattered by some external means. This is in most
cases done by the wind. The spores of a mushroom are exceedingly
light and the slightest air-current is enough to carry them away. For
this reason very few of the spores fall below or near the fruit body
that produces them. Practically all of them are caught up by air cur-
rents before they reach the ground, even in the case of short-stemmed
mushrooms, and they may be carried by the wind for many miles.
This is undoubtedly the most important means of spore dissemination.
Spores often stick to the bodies of slugs, and other small animals that
feed upon the mushrooms, and are disseminated in that way, but that
is a method of minor importance.
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There is another method of dissemination that may be of consid-
erable importance. Since the spores are produced in such great num-
bers they must become scattered over the vegetation nearly every-
where, and herbivorous animals must eat them by the thousands. Cer-
tain kinds of mushrooms grow only on dung and it has been proven
that in some of these, at least, the spores are not able to germinate
until they have passed through the alimentary canal of some animal.
The animal, therefore, by eating the spores, not only prepares them
for germination but deposits them in a place suitable for their growth.
An interesting case of this type of dissemination is found in a little
fungus called Pilobolus. Piloboliis is too small to be called a mushroom
but it is a very interesting plant. It grows only on dung, and when
its spores are mature it hurls them with such force that they are thrown
clear off from the dung pile and on to the surrounding grass. These
spores can never grow on the grass, but, if they are eaten by some
herbivorous animal along with the grass, they are much more certain
to be deposited in a favorable place for growth than if they were sim-
ply blown about by the wind.
Graz'ity.—The force of gravity and its effect on plants is practi-
cally the same all over the surface of the earth. For this reason it is
of more interest from a physiological than from an ecological point of
view. But it will be of interest to note here, in passing, the importance
of the way in which it affects mushrooms. It is the force of gravity
which causes the stems of flowering plants to grow upward and the
roots to grow downward. Likewise it causes the umbrella tvpe of
m.ushroom to grow upright and with its cap horizontal. If the mush-
room encounters an obstacle as it comes up, or if grows from the side
of a tree or stump, the stem always curves in such a way as to bring
the cap into a horizontal position. The significance of this fact is that
if the cap is not horizontal, so that the gills are vertical, the spores,
when they fall, will strike against the sides of the gills, and when
they do that they always stick fast and never fall off. So sensitive
are the gills themselves to the force of gravity that if a cap is laid on
a table with one side raised higher than the other by an object placed
under it, the gills will gradually move in such a way as to bring them-
selves into as nearly a vertical position as possible.
Air.—The composition of the atmosphere, that is, the relative
amounts of the different gases, and the dust particles in it, is of con-
siderable importance to some kinds of plants, but ordinarily it is not
of any great importance in connection with mushrooms.
Heat.—A certain amount of heat is necessary for the growth of
any plant. Tiiere are very few kinds of mushrooms that ever grow
at all during the winter. There are many kinds, however, that are
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found only in early spring, others that occur only during the warmer
part of the summer, and still others that grow only in autumn, while
there are some that occur throughout the growing season. Also, there
are many species that are found only in the warm countries of the
tropics, while others occur only in temperate or colder regions. How-
ever, it is very difficult to say whether these difYerences are due pri-
marily to heat or not. There are so many causes acting on plants at
the same time that it is often impossible to single them out without
performing control-experiments, and we are very apt to ascribe cer-
tain effects to heat when they really are due primarily to other causes.
The differences between spring and summer or spring and autumn
mushrooms are probably not due primarily to temperature, though the
differences between tropical and cold-climate species may be.
Light-—Light is not nearly so important to mushrooms as it is to
green plants. In fact most fungi grow better in the dark than in the
light. There are, however, many species that grow only in the shade
of other plants, while others grow only in open sunny places. The
difference in the amount of light is probably not the only reason for
this, but, in some cases, it may be the principal one. Many kinds of
mushrooms, too, grow very well in the dark but cannot produce per-
fect fruit-bodies unless they have light. The fact that fungi can grow
in the dark makes it possible for them to flourish in places where no
other plants can exist. In underground caves, mines, etc., certain
kinds of fungi are practically the only plant life.
Snhstratuui.—The material on which a fungus grows, whether it
be soil, wood, bark, dead leaves, or other substance, is spoken of as
the substratum. There is scarcely any kind of substratum that is not
suitable for some kinds of fungi, but many of the mushrooms are
limited to very definite kinds of substratum. There are a number of
species, for instance, that grow only on dung; others that are found
only on leaf-mold or rich humus in woods; while still others prefer
the soil of pastures, lawns, etc. There are many kinds, too, that oc-
cur only on wood, and, of these some are quite cosmopolitan and
grow on various kinds of wood, while others are found only on the
wood of a particular kind of tree. A number of mushrooms spend
their lives as parasites on other living plants, but these will be spoken
of again later.
Water.—As is the case with nearlv all plants, water is one of the
most important factors affecting the life of mushrooms. Plants are
often separated into three groups based on the relative amount of water
necessarv for their successful growth. Those plants that can set along
with a very small amount of water are called xerophytes, while those
that ref|uire a very large amount are called hydrophytes, and those
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that fluurisli best when supiiHed with a medium amount of water are
called mesophytes.
We are apt to think of all fungi as requiring a great deal of water
for their best development. That is true of a large number of fungi
but by no means of all. The great majority of mushrooms are meso-
phytes, while others, especially some of the shelving forms that grow
on wood, are pronounced xerophytes. Practically all of these require
an abundance of water for the development of their fruit bodies but
they do not flourish in a soil that is continuously saturated with water.
For this reason one often finds that in a wood of which part is very
low land and part higher land many more kinds of mushrooms are
found on the higher land than on the low land. Nevertheless in the
case of most mushrooms no fruit bodies are developed except during
rainy weather so that a wet season is always a good mushroom season.
Although some of the smaller mushrooms do literally "spring up over
night", the most of those that are large enough to be worth collecting"
for the taljle require at least two or three days for their development.
During a dry season, therefore, a single rain is not likely to bring us
a good crop of mushrooms. It must be followed within one or two
days by a second or third in order to complete the development of
those fruit bodies that were started by the first shower, and the very
best time for mushrooms is when it rains a little every day or two.
Parasites and Saprophytes.—Plants which are green, or have green
parts, such as grasses, trees, etc., make little if any use of ready-formed
foods. They manufacture their own foods from the carbon dioxide
of the air, water, and mineral salts obtained from the soil. But plants
which have no "leaf green", as the fungi, cannot do this. Such plants
may live upon, and get their food from, other living plants or animals,
in which case they are called parasites, or they may live on the dead
remains of plants and animals, and are then called saprophytes.
A considerable number of our mushrooms are quite destructive
parasites. The heart-rots of forest trees are in most cases due to the
growth of the mycelium of certain shelving mushrooms. There are
also a few kinds, such as Armillaria mellca (page 489), which are
parasitic on the roots of trees, and sometimes kill the trees which
they attack. Many of the umbrella type of mushroom, as well as some
puffballs, are more or less harmless parasites on the roots of trees and
other plants, causing the production of structures known as mycor-
rhizas. These will be discussed presently. There are also a number
of mushrooms that are parasitic on other mushrooms. The common-
est of these, perhaps, is Stropharia cp'unyccs (page 495), which is a
parasite on the shaggy-mane (page 479) and the inky-cap (page 481)
mushrooms. This plant never grows independently on the ground
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and it has never been found on any other than these two mushrooms.
It is probable that some time in the past it grew on the ground side
by side with, and in competition with, the shaggy-mane and inky-cap,
but in some way it gained the mastery over its "tender and tasty neigh-
bors" and forced them to supply it with food, but by doing so it has
made itself entirely dependent upon them. There are a few other
species that grow as parasites on other mushrooms, but they are not
often found.
Many of the wood-destroying mushrooms are parasitic for a part
of their life and saprophytic during the remaincler. That is, they
start their life history in a living tree, but after the tree has been killed
they continue to live upon it. These fungi are often spoken of as
wound parasites, because the only way they can ever get a start in a
tree is through a wound, caused by the breaking off of a limb or by
other means. No tree would ever become affected with a heart-rot
if it were never wounded or if its wounds were always properly taken
care of, and one of the main objects of modern tree-surgery is to
prevent mushroom spores from getting into the wounds of trees to
grow and produce diseases.
There are also some wood-destroying fungi that live only sap-
rophytically. Lcntinus Icpideiis, for instance, is- an umbrella-shaped
mushroom which is very fond of growing on railroad ties. It used
to cause a great deal of damage until the railroad men learned how
to treat their ties with chemical preservatives which make them unfit
for mushroom food. The umbrella-shaped mushrooms as a group
have always been considered as pure saprophytes. Certainly very
many of them are, but it is probable that many more than was form-
erly thought are at least partly parasitic.
Mycorrhizas.—Remarkably interesting structures from an ecolog-
ical point of view are the so-called mycorrhizas. A mycorrhiza is a
combination of root and fungus, that is, it is a root with a fungus
either growing inside of it (endotrophic mvcorrhiza) or growing on
the outside and entirely covering it with a coat of mycelium (ecto-
trophic mycorrhiza). Onlv the very smallest rootlets can form mv-
corrhizas, because they are attacked liy the fungus very soon after the
rootlet is produced and the rootlet is always killed within a year, so
that the mycorrhizas are never more than a year old.
In the case of those mvcorrhizas in which the fungus is inside of
the root, the fungus is usually parasitic on the root for a time and
has very much the best of the bargain. Later on, however, the fungus
gets tired of the struggle and the root gradually gets the upper hand
and finally succeeds in digesting and devouring the fungus. Some of
our forest trees, especially the maples, have this type of mycorrhiza
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as also have many other plants, such as the orchids. Indeed, many of
the orchids have become entirely dependent upon the mycorrhizal
fungi. In some orchids the seeds will not germinate except in the
presence of the proper fungus, while in others the seeds will germinate
but the seedlings never grow beyond a certain stage unless they be-
come associated with the fungus. The kinds of fungi that cause this
type of m3xorrhiza is in most cases not known, because their fruit
bodies have not been seen. Only a few of those associated with the
orchids have been identifietl and in no case were they found to be
mushrooms.
The other type of mycorrhiza (ectotrophic), in which the mycelium
of the fungus is mostly on the outside of the root, is found on many
of our forest trees, such as ash, hickory, beech, linden, etc., as well as
on many shrubs and herbaceous plants. These mycorrhizas were until
recently not very well understood. They were first described about
thirty years ago and for a long time after that it was thought that
they were of great importance to the plants on which they occur, in
that they helped to absorb from the soil certain materials which the
plants would otherwise be unable to get. It is now believed, how-
ever, that they are of no benefit in any way to the plants on which
they occur. The fungus is merely a parasite on the root. Ordinarily
these parasites are quite harmless to a tree because only a small per-
centage of its roots are affected, and it really does not suffer any
more than it would if we were to cut off a few of its roots or pull
off a few of its leaves.
It seems likely, therefore, that these mycorrhizas are of much more
importance in the life of the fungi which cause them than they are
to the plants on which they are found. It is now known that most
if not all of the ectotrophic mycorrhizas are caused by mushrooms . It
is probable that very many of our late summer and fall mushroomS:
especially those which grow in the woods, are capable of forming
mycorrhizas on the roots of trees. The fruit bodies of these mush-
rooms are usually produced soon after the mycelium becomes attached
to the roots, and it is possible that the fungi have great need of the
particular kind of food that they get from the roots for the develop-
ment of the fruit bodies.
Any one can observe these mycorrhizas by digging up some of the
roots of trees growing in the woods in the fall of the year. They
appear as little clusters of short, stubby root-branches, usually white
or whitish, but sometimes colored—brown, yellow, red, etc.
.'Uiiiiial Relations.—We have already spoken of the ways in which
animals aid in the scattering of mushroom spores. There are a num-
ber of other wavs in which animals affect the life of mushrooms. Chief
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among these perhaps is the destruction of the fruit bodies. Many
animals feed upon mushrooms. Sheep, for instance, are very fond
of certain kinds, especially the larger puffballs. Rabbits, also, make
use of these delicacies whenever they get a chance, and it is said that
turtles are c|uite fond of varying their diet by eating mushrooms.
Slugs habitually feed upon various kinds of mushrooms, as likewise
do crickets.
But the greatest amount of destruction is brought about by still
sinaller animals. Maggots, which are the young of small flies or gnats,
are sometimes very destructive in beds of cultivated mushrooms. The'
eggs of these insects are usually laid just at the top of the stem where
it is attached to the cap. They hatch in about three days, and at once
bore into the mushroom and riddle it in a short time. Seven to ten
days later they burrow into the ground, and after spending from four
to seven days there they emerge as adult gnats, and each one lays
about one thousand eggs for the next generation. So abundant are
these gnats that in hot weather there are certain kinds of wild mush-
rooms that become infested so quickly that it is almost impossible to
collect any that are fit to eat.
Mushroom mites are sometimes troublesome. These little insects
are closely related to the cheese mites and they multiply even more
rapidly. It is very difficult for mushroom-growers to get rid of them
because they cling to the bodies of fl\'ing insects and are thus carried
from place to place.
A very interesting interrelation of mushrooms and animals is
found in certain tropical countries. Occasionally while one is walking
through a tropical forest he sees in front of him a distinct green line
which seems to be in motion. Closer examination shows this to be
composed of a large number of ants marching single file and each one
carrying over his back a piece of green leaf. These are leaf-cutting
ants, or "umbrella ants" as they are sometimes called because of their
habit of carrying pieces of leaves over their backs. They have made
a visit to some tree and are now returning to their nest for the pur-
pose of making a garden. The pieces of leaves will be chewed to a
pulp and then spread out over a place that has been thoroughly cleaned
off. On this they will plant the mycelium of a mushroom and in a
few days they will have an excellent mushroom garden. These ants
take good care of their garden, weeding out undesirable fungi, and
in return they obtain an abundant supply of food. The mushroom
which they cultivate is called Rocitcs gongylophora and is one of the
umbrella type of gill fungi. Usually, however, the ants do not allow
it to produce fruit bodies. Years of cultivation has caused the fungus
to produce abnormal outgrowths—little, upright, club-shaped bodies
—
427
on its mycelium, and these are what the ants eat. Whenever the
mushroom is allowed to fruit it is necessary to clean off the garden
and start over again.
Diseases.—There are not very many diseases of mushrooms other
than those due to animals. One, which is sometimes quite serious
among cultivated mushrooms, is called the mycogone disease. It is
due to one of the sac-fungus parasites, and causes the mushrooms to
become deformed and unfit for market. A similar disease attacks a
number of wild mushrooms.
A very peculiar and interesting disease is found on Lciitinus tigriiiiis
(page 428), a gill fungus which grows on rotten wood. It is due to
a parasitic mold which grows over the gill-surface to such an extent
that the gills, usually, are entirely hidden. So common are the dis-
eased forms of this mushr(jom that it was formerly thought to he a
perfectlv normal condition. Recently, however, in some unpublished
studies by one of my students. Miss Esther Young, it has been shown
that it is a disease due to a species of mold belonging to the genus
Sporotrichitvi.
Quite recently a disease of cultivated mushrooms due to a species
of bacterium has been reported.
Fairy rings.—Certain mushrooms are often found growing in defi-
nite rings a few feet to twenty or more feet in diameter. These have
lieen known as fairy rings because long ago it was believed that when
the fairies danced around in circles during the night a mushroom
sprang up in each place where a fairy stepped. The cause of the rings
is that the mycelium which starts from a spore grows out in all direc-
tions forming a circular patch of mycelium but as it grows it produces
certain toxic substances which in time kill the older portions of the
plant. Each year the mycelium advances a little and produces a crop
of mushrooms so that the fairy ring increases in size from year to
year. Such fairy rings are commonly formed Ijy Marasiniiis oreadcs,
Agaricus silvicola (page 473) and Lepiota Morgaiii (page 459), and
sometimes by the giant puffball.
Liniiiiwsity.—The phenomenon of luminosity in living beings has
been observed for a long time, though it is still not well understood.
The fireflies that flit about just after sundown of a summer's evening
are well known to every one. The light emitted by them is of short
duration. Among the fungi there are certain sjiecies that emit light
continuously, under proper conditions, for days or weeks. Most con-
spicuous among these is Clitocyhc illudcns (page 513), an orange-
colored mushroom that grows in clusters about old stumps. The gill-
surface of this mushroom is nearly always luminous, as can be ob-
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served after dark or by taking the fruit bodies into a dark room. The
myceHum of this pkmt is also kiminescent, so that broken pieces of
wood containing the myceHum often glow. The mycelium of Aniiil-
laria mcllca (page 489) often causes rotten wood to glow in the same
way.
Recently a Japanese species of Plcurotus. the genus to which our
oyster mushroom (page 529) belongs, has been reported as luminous.
Only the gill-surface glows, but it is said that several of the fruit-
bodies together can emit enough light to enable one to read by it.
Mushroom-growing
Mushrooms have been grown for market in European countries,
especially in France and England, for a very long time. In more re-
cent years they have been grown on an increasingly large scale in this
country, so that now one can purchase mushrooms in the market at
any time at prices usually ranging from fifty cents to one dollar a
pound. These are grown mostly in specially constructed mushroom-
houses or in greenhouses, but any one who has a well ventilated cellar
may grow mushrooms provided he can control the temperature to a
certain extent. The temperature should be kept between 50° and 60° F.
If it gets colder than this the spawn will not grow, while if it gets
much warmer the spawn or the growing crop will mold.
In making up mushroom beds well-cured manure from a horse
stable should be used. The manure must be cured without allowing
it to dry out or burn, but, also, it must not become too wet. When it
is placed in the bed it should be quite damp but not wet, and should
be evenly distributed and packed rather firmly to a depth of about six
to ten inches. After allowing several days for the temperature to
become adjusted the bed will be ready to receive the spawn.
Spawn, which consists of the mycelium of a mushroom mixed
with the substratum in which it grew, can be purchased from seed-
houses in brick form. Each brick should be broken into eight or ten
pieces and the pieces planted about a foot apart in the manure, being
covered to a depth of one or two inches. From one to two weeks
after planting the spawn will be seen to be growing and spreading.
The bed should then be covered with about an inch of well-sifted,
moist, light garden-soil.
The amount of moisture present is ver}' important. The air sur-
rounding the beds ought to be nearly saturated with moisture con-
stantly, and for this reason the beds must be protected from drafts
which would blow the moisture away. If the manure had the proper
amount of moisture in it when it was put in, the beds probably will
not need watering for several weeks. They must be watched closely
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however, and when they begin to dry up water should be appHed in
a fine spray on and around the beds.
The first crop of mushrooms may Ije expected in aljout one and
one-half or two months after spawning, and one should be able to pick
some every day or two for two or three months. They should be
picked before the inner veil breaks and sent to market immediately.
When all precautions have been taken, however, there may be "crop
failures" due to the presence of mushroom mites, which may destroy
the mycelium as fast as it grows from the spawn, or to animal or
plant parasites. When a bed has ceased to produce, the material of
which it is made up must be entirely cleaned out and the bed remade
with new material.
Food Value of Mushrooms
The value of mushrooms as articles of food lies chiefl}- in their
flavors. If we were to measure their food-value by the amount of
energy that can be obtained from them, they would not rank very
liigh. On that basis the food-value of the cultivated mushroom is
just about the same as that of cabbage, less than one-half that of pota-
toes, or about one-twelfth that of wheat flcnir. Oysters have a food-
value considerably less than that of potatoes but nevertheless most of
us enjoy oysters because of their flavor, and most of us can enjoy
mushrooms as soon as we learn a few species so that we can eat them
without fearing that they will end our earthly existence. The market
price of mushrooms is prohibitive to the great mass of people, but
there are tons of excellent wild species which are allowed to decay in
the woods and fields every year. These will furnish variety and flavor
to the daily menus of thousands of families, at a cost only of the time
taken to collect them, as soon as people have learned to distinguish
them one from another.
Poisonous Properties of Mushrooms
The genus Amanita is by far the most dangerous group of mush-
rooms. Amanita vcrna (page 449) and its very near relative Amanita
phalloidcs have probably caused more deaths in this country than any
other species. The active poison in these and closely related species
is known as the Amanita toxin. Its chemical nature is not yet imder-
stood and no antidote for it is known. The clinical svmptoms in
poisoning by these mushrooms are practically always the same. For
six to fifteen hours after the nuishrooms have been eaten no discom-
fort is felt. The patient is then suddenly seized by a severe abdominal
pain, cramp-like in character and accompanied by vomiting. Parox-
ysms of pain and vomiting alternate with periods of remission, and
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the loss uf strengtli is very rapid. Death usuall\- occurs in four to
six days in children and in eigiit t(i ten days in adults, hut if large
quantities of the fungus are eaten, death may occur within fort^'-eight
hours. One or two specimens are often enough to cause death. There
is no satisfactory method of treatment. Of course medical advice
should be olstained as soon as possible and every efTort made to rid
the alimentary canal of the poisonous material, but the absorption of
the poison takes place so rapidly that even when the first syniiitoms
appear it may he too late to save the patient. Stimulants should be
employed freely in the hope of tiding the patient over the periods of
weakness, and narcotics should he used to relieve the intense pains.
Atropin has no effect at all on this poison.
Another group of Amanitas, to which belongs Amanita cotJiuriiata
(page 451 ), are entirely different in their poisotious properties. They
are deadly pt»ison, but in one respect they are not so bad as the other
group, for there is an antidote for the poison. The poison is an al-
kaloid known as muscarin, and atropin is a perfect physiological anti-
dote for it. The clinical symptoms are quite different from thfise in
the case of Amanita vcrna. The first signs of trouble usually appear
in one to five hours. The patient shows excessive salivation and per-
spiration, a flow of tears, and vomiting". Mental symptoms are also
present, particularly giddiness with confusion of ideas, and, sometimes,
delirium and violent convulsions. Atropin should be given at once
and in large doses, and at the same time the alimen'arv canal should
be emptied of the ingesteil material as (|uickly as [jossible. Prompt
action on the part of a competent physician should in most cases save
the patient.
Other poisonous mushrooms, such as Clitocyhc ilhidcns (page 513)
and Lcpiota Morgani (page 459). are usually not so dangerous as the
Amanitas, and a physician, if called within a reasonable time, will,
as a rule, be able to effect a cure.
CoLLECTiN'G Wild Mushrooms
The first and most important thing, to be remembered by the per-
son who is going to collect wild mushrooms for the table is tliat he
must collect only such species as he is perfectly familiar with, and
only such specimens as he is perfectly sure belong to one of those
species. Any one who will accept a mushroom merely because the
gills are pink or because the "skin" of the cap will peel off, or merely
because it is growing along with a well-known species or in a place
where a well-known species has previously lieen collected, has no
business collecting for the table, for he is certain, sooner or later, to
get some poisonous specimens mixed in with the good ones. But
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any one who is willing to use common sense, and reject all specimens
that he is not sure of, may keep his table supplied with mushrooms
with absolutely no danger ; with no more risk than he takes when he
goes into the vegetable garden and selects carrots, beets, and radishes,
but rejects the wild parsnip whicli may grow as a weed tliere.
The beginner should collect at first only three or four of the more
easily distinguishable species, such as Morchella conica (page 547),
Coprimis comatus (page 479), Agaricus campcstris (page 466), and
the larger putfballs. Soon he will learn to distinguish also the other
species of Coprimts and Agaricus. Then gradually he will add such
species as Pleurotiis ostrcatus (page 529), Phitcus ccrvinns (page
487), some of the Lepiotas, etc., and he will be surprised to see how
soon he will have two or three dozen excellent edible species on his list.
The very best time to go mushroom-collecting, if convenient, is
early in the morning, since at that time all those which have opened
up during the night are fresh and free from insect infestations. The
only thing that is at all essential for the work of collecting is a basket
to carry the specimens in. It is well, however, to take along a garden
trowel, and to get into the habit of digging up the mushrooms instead
of "picking" them. This is because there are some species which even
the expert cannot recognize unless he has the whole of the stem. If
the mushroom is picked or broken off above ground one of the most
evident earmarks for identification, the volva (page 415), may be left
behind in the soil.
All mushrooms that are not perfectly fresh should be rejected.
Many cases of so-called mild mushroom-poisoning have been caused
Ijy the foolish eating of specimens infested by larvae. "Tainted"
mushrooms are as unwholesome as "tainted" meat. No one would
expect a leg of mutton which had been exposed in the woods for
two or three days during hot weather to be fit to eat. No more
should be expected of mushrooms, for although many of them will
keep for a considerable time when the weather is cool, in warm weather
they very soon become unfit for food.
While collecting the known edible species for the table many beau-
tiful and interesting fungi will be found which are not discussed in
this article. If one becomes interested in knowing what they are he
must obtain one or more of the larger books mentioned on page 554.
If there are some which cannot be identified with the aid of those
books then it is permissible to send specimens to a known authority
for identification. When this is done the specimens should always
be accompanied by a letter giving full information as to the appear-
ance of the fresh specimen, their place and manner of growth, etc.
The specimens should lie wrapped in oiled paper, or groceryman's
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butter-paper, placed in a box, and mailed at once. Another way, which
in some cases will serve even better, is to photograph the fresh speci-
men and then dry it, sending both the dried specimen and a copy of
the photograph with the letter.
\Mioever will learn a few species of mushrooms and begin col-
lecting them for use will receive double remuneration for his time,
for he will not only obtain excellent food absolutely free, but will get
also the increased healthfulness that comes from stimulating walks
in the open air. For any one who has already learned to love walking
in the woods and fields there is no group of organisms that can fur-
nish a more fascinating study than these lowly pla.nts. The variety
of form, color, and beauty is practically unlimited, and he who has
never made a special study of an}' group of organisms can hardly
realize the ecstatic pleasure with which the mycologist greets the
first appearance each season of his old friends among the mushrooms,
or with what unbounded joy he makes the acquaintance of species,
to him, new or rare.
The Prep.\ration of Mushrooms for the Table
All mushrooms should be thoroughly washed, but they should be
washed quickly and in cold water only, since warm water or a pro-
longed soaking in water injures the flavor of many kinds. All speci-
mens that are not perfectly fresh or that are in the least infested with
insects should be thrown away. A few kinds should be peeled, but
as a rule peeling removes some of the best flavored parts. The stems
of most species should be removed, though if the stems are very tender
there is no reason why they should not be used. Mushrooms should
not be kept long in a fresh condition. If they cannot be used at once
they should be partly cooked and placed in the ice box, the cooking
to be finished later.
As a rule mushrooms may be used in any way that oysters are
used, or they may be cooked along with oysters, meat, poultry, or
\egetables, or used as flavoring for soups and sauces, or for stuffing
peppers. The better-flavored species should be cooked simply and
seasoned lightly, while those of poorer quality may be improved by
more elaborate cooking and more thorough seasoning. A few species
that are slightly bitter when raw should be parboiled.
The majoritv of mushrooms, perhaps, are best simplv broiled or
fried. To broil, the caps are placed, gills up, on a very hot broiling
iron, sprinkled with pepper and salt, and a liberal piece of butter is
placed on the gills. Wiien the butter is all melted the caps are turned
over for a minute or twfi and then served hot on toast. To fry, place
the caps in very hot butter or oil, fry about three minutes, and serve
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on hot buttered toast witli a sauce f.if lemon juice, melted butter, salt,
and pepper.
Some mushrooms are better baked or stewed. To bake, line the
baking dish with thin slices of toast, fill with layers of mushrooms,
seasoning each layer with salt, i)epper, ;md butter, and bake for fifteen
minutes or longer according to the species. To stew the tougher
species, boil them in water until they are tender, then pour off most
of the water, add milk and stew a few minutes longer, season with
salt, pepper, and butter, thicken with flour or corn-starch, and serve
hot.
The following recipes are selected from Bulletin No. 175 of the
United States Department of Agriculture :
—
Fried MusJu-oonis.—Beat the yolk of an egg with a tablespoonful
of water, and season with pepper and salt. In this, dip each cap and
then dip into fine cracker crumbs or corn meal. Have butter or cook-
ing oil verv hot in a f rving-pan. Frv slowlv on each side five minutes.
A sauce can be made by thickening the butter or oil with flour and
adding milk or cream. If desired, serve on toast. A smooth, thin
tomato sauce is also excellent.
Mjtshrooms baked zvith Tomatoes.—In a baking dish arrange small
round slices of buttered toast : upon each piece place a rather thin slice
of peeled tomato, salted and peppered ; upon each slice of tomato place
a fine, thick mushroom, gill side up ; in the center of each mushroom
put a generous piece of butter, season with salt and pepper. Cover the
dish and bake in a hot oven ten minutes ; then uncover and bake for
an additional five or ten minutes, as the mushrooms seem to recfuire.
Peppers stuffed icit/i Mushrooms.—Cut the stem end of the peppers
and carefully remove all seeds and the white membrane ; chop or
break the mushrooms into small pieces, season with pepper and salt,
press firmly into the peppers, and put a good-sized lump of l^utter on
top of each. The water adhering to the mushrooms after washing
will furnish sufficient moisture for their cooking. Arrange the peppers
on end in a baking dish, having water, with salt, pepper, and butter,
yjoured in to the depth of about an inch. Place the dish in a hot oven,
cook covered fifteen minutes: then uncover and baste and cook for
ten or fifteen minutes longer, or until the peppers are perfectly tender.
.\n addition of chopped cooked chicken or veal to the mushrooms is a
pleasing variation.
Mushrooms and Cheese.—Butter a baking dish, place in layers
mushrooms broken in small pieces, bread crumbs, grated cheese, salt,
pepper, and bits of butter. Continue until dish is filled, letting the
top layer be a thin sprinkling of cheese. Cover and cook in oven for
twenty minutes ; remove cover for five minutes before serving.
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Mushroom Patties.—Cut the mushrooms into small pieces, cook
slowly in butter until tender, add cream or milk, pepper, and salt, and
thicken with flour. Fill the reheated patty shells.
The Classii'icatiox of Mushrooms
The true fungi, excluding bacteria and slime-mrikls, are usually
grouped into three classes, the Ph^xomycetes, which includes the com-
mon molds, the Ascomycetes or sac fungi, and the Basidiomycetes.
\\'ith the first of these classes we are not concerned since it does not
include any fungi with fruit bodies large enough to be called mush-
rooms.
The second class, that of the sac fungi, includes a very large num-
ber of species that are important as the causes of plant diseases but
are too small to be called mushrooms, and a relatively few species that
may be called mushrooms. The only edible ones that are common in
this state are the morels and some of their near relatives and a few
of the larger cup-fungi (see page 553).
The third class, that of the basidia-protlucing fungi, is predomi-
nantly the mushroom group. The five groups of this class, to which
most of our edible mushrooms belong, are the puffballs (page 545),
the pore fungi (page 535), the hedgehog fungi (page 543), the club
fungi (page 541), and the gill fungi. By far the greater number of
both the edible and the poisonous forms are gill fungi. For this rea-
son we need to consider a little further the way of classifying these.
First, however, it will be necessary to imderstand the naming of mush-
rooms.
It will be noticed that whenever we have mentioned the scientific
name of a mushroom we ha\-e used two words. This is because it is a
rule among botanists that every plant shall be given a name which con-
sists of two Latin or Greek words, or other words in Latin form, the
first of which is the genus or group name and the second of which is
tlie species or individual name. All those mushrooms that are in.denti-
cally the same kind are given the same individual or species name, and
then all of those species that seem to be closely related are grouped to-
gether and given the s;une genus name. Therefore, just as there may
be a number of human individiirds all hax'ing the same "group" name,
as Tom Jones, Sam Jones, and John Jones, so there may be a number
of species of mushrooms all having the same genus name, as Agaricits
caiii/^cstris. Agaricus annisis, Agariciis silvicola, etc. The name of
the plant is usually followed by the name or initials of the person who
first described the species, as Agariciis canipcstris Linn.
The various genera of gill fungi are distinguished from each other.
in part, by the color of the spores. In some genera the spores are
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white, in others the}- are pink, in others some shade of yellow or rust-
color, in others purple-brown, and in still others they are black. A
single spore of any mushroom is too small to be seen with the naked
eye, but when a sufficient mass of them is obtained the color can readily
be recognized. If the stem is removed from a fresh mushroom and
the cap is placed, gills down, on a sheet of paper and covered with
an inverted tumbler the spores will fall to the paper in great numbers,
and within an hour or so an impression of the gill surface, consisting
entirely of spores, will be formed on the paper. Such an impression
is called a spore print (Fig. 2). One of the first things to do, then,
when the genus of a species is in doubt, is to make a spore print to
determine the color of the spores.
Fig. 2. Spore print of Collyhia radicata.
Use of the Key
In the key to the gill fungi on page 437 the genera are arranged in
columns according to the spore color, and in the first column some
other differences between genera are tabulated. Suppose now that on
our first collecting trip we find a cluster of orange-colored mushrooms.
We proljably have seen the same kind before but we do not know its
name. We at once cut the stem from one specimen and place the cap,
gills down, on a piece of white paper and invert a tumbler over it. If we
can spare another specimen we arrange it in the same way on a piece
of black paper. Then with a specimen in hand, we turn to the key.
At the l^cginning of the key we find, "I. Flesh vesiculose", and three
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lines below, "II. Flesh not vesiculose". We cannot determine whether
the flesh is vesiculose or not without a niicroscope. But this fact need
not worry us, for this is the only place in the key that seems to rec|uire
the use of a microscope and we can easil\- dispense with it here. There
are only two genera, Lactarius and Riissiila, that have \esiculose flesh.
The first of these can easily be distinguished from all other genera
by the presence of an abundance of juice, usually milky but sometimes
colored, which exudes whenever the plant is wounded. The members
of the other genus, Russiila, are so characteristic in appearance (see
page 445) that after we have collected a few of them we are not likely
to mistake them for any other genus. We will remember also that
the species of Lactarius and Riissula are all midsummer plants, very
few of them being found before July or after August.
We easily decide, therefore, that our plant does not belong to
either of the above genera and we turn to the next line after "II. Flesh
not vesiculose", which is "i. Stem central". Clear at the end of the
key we find the corresponding "2. Stem eccentric or absent" ; but
we see at once that our plant has a stem which is very nearly if not
exactly at the center, and we look at the next line 'A. Gills free".
A few lines below is the corresponding "B. Gills attached". The
meaning is, free from or attached to the stem.
,
On examining our
plant we find that the gills are not free from the stem and we turn
to the line following "B. Gills attached" which is "a. Stem fleshy".
Further down we find the corresponding "h. Stem cartilaginous".
This difference is sometimes rather difficult to determine, but if we
break one of the fresh stems we find that it does not snap ofif like a
piece of cartilage but seems to be tough, fleshy, and fibrous, and we
look at the next two lines following "a. Stem fleshy". These are
"A. Ring present" and "B. Ring absent". Since our plant has no ring
on the stem we turn to the next two lines, "a. Gills adnate or sinuate"
and "b. Gills mostly decurrent". Adnate means attached scjuarely
against the stem, sinuate means attached to the stem and having a
distinct notch at the stem-end, and decurrent means attached to the
stem and extending down some distance on it. Since the gills of our
plant are distinctly decurrent we turn to the next two lines, "r. Gills
much forked" and "2. Gills not much forked". An examination of
the gills of our plant shows that thev are A^erv seldom forked or
branched, therefore the plant must belong either to the genus CUtocyhe
or the genus Flaiiiimila. depeiuVmg on the color of the spores. Turning
now to our spore print we find that the spores are white and we know
that we have a CUtocyhe. We now read over the descriptions and
examine the photographs of the different species of CUtocyhe and
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easily determine that this orange-colored one is CUtocyhc illudcus and
is not edible.
It must not be supposed that this key to the genera is in any sense
complete. It includes all the genera represented in this article, and
a few others, but in order to make it as little complex as possible a
considerable number of less common genera have been left out.
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The Peppery Lactarius (Edible)
Lactarius piperatus Fries
The genus name Lactarius is derived from the word lac meaning
raili\, and the species name piperatus is derived from the word piper
meaning pepper. The name is very appropriate for this mushroom, for
whenever any portion of the cap, especially the gills, is wounded, there
exudes from the wound an abundance of milky juice which is very
peppery to tiie taste.
Lactarius piperatus is usually the commonest species of the genus.
It occurs on the ground in woods from July to October, and is a
readily distinguished species.
The cap is at first convex, then expanded and somewhat depressed
in the middle, and when fully mature it may be funnel-shaped. It is
entirely white, smooth, even on the margin, and quite regular in shape.
The cap is usually from 5 to 15 cm. (2 to 6 inches) broad.
The gills are very narrow and very much crowded. They are
white or cream color and are attached to the stem, either adnate or
decurrent. The gills are unequal in length and some of them are
forked. The abundant white milk does not change color on exposure
to the air. The gills, however, are sometimes spotted with yellow.
The spores are white.
The stem is solid, smooth, and white. It is cylindrical or somewhat
tapering downward, and from 2.5 to 5 cm. ( i to 2 inches) long.
There is no ring and no volva.
Many people are afraid of this species because of its peppery taste.
This cjuality entirely disappears with cooking, however, and the plant
is perfectly harmless although it is not a general favorite with mush-
room eaters. The following interesting paragraplis are quoted from
Mcllvaine
:
"L. piperatus is a readily distinguished species. It is very com-
mon. In 1881, after an extensive forest fire in the West Virginia
forests, I saw miles of the blackened district made white by a growth
of this fungus. It was the phenomenal growth which first attracted
my attention to toadstools. I collected it then in quantity and used it,
with good results, as a fertilizer on impoverished ground.-
"It has been eaten for many years in most countries, yet a few
writers continue to warn against it. It is the representative fungus
of its class—meaty, coarse, fair flavor. It is edible and is good food
when one is hungry and cannot get better. It is best used as an ab-
sorbent of gravies."
Collected in Jackson and Union counties.
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Tiiii Oraxge-browx Lactarius (Edible)
Loctariiis z'olcniiis Fries
Lactarius z'olciiius is a common and widely distributed species
which often is ciuite abundant. It grows in damp woods from July to
September, and when one specimen is found others are likely to be
found near by. It grows under the same conditions and often along
with Lactarius pipcratus. The ground in the woods on the sandstone
hillsides of Union and Jackson counties was fairly covered with these
two species during the early part of July, 1916. This plant contains
an abundance of white milky juice which flows out rapidly and falls
from the plant in drops whenever the cap, gills, or stem are wounded.
Unlike the milk of Lactarius pipcratus, this is not at all bitter but is
quite pleasant to the taste. It becomes quite sticky as it dries.
The cap is 5 to 12 cm. (2 to 5 inches) broad, at first convex, then
expanded and plane, or with a slight elevation at the center. Old
plants are sometimes depressed at the center. The surface is smooth
or wrinkled. The color varies from dull orange to brown. The flesh
is white, and quite thick and firm.
The gills are close together, white or sometimes yellowish, and
attached squarely to the stem or slightly decurrent on it. The spores
are white.
The stem is 3 to 10 cm. ( i to 4 inches) long, solid, hard, and
often curved. The stem is colored like the cap but lighter. There
is no ring and no volva.
This mushroom has long been known as an edible one and is con-
sidered excellent.
Collected in Jackson and Union counties.
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The Green Russula (Edible)
Ritssula z'ircsccns Fries
The green Russula occurs on the ground in the woods or some-
times in pastures or clearings that have never been plowed, but al-
ways in the vicinity of trees.
The cap is 5 to 10 cm. (2 to 4 inches) Iiroad, at first nearly round,
then convex, and finally flat. In old specimens it is often depressed
in the middle. It is usually dry, rather thick and firm, I)ut quite
brittle so that it is very easily broken. The surface is green—a shade
of green that reminds one of green cheese—with more or less regular,
somewhat angular patches of a deeper green. The color is usuallv
more pronounced toward the center of the cap, the center often being
cjuite dark green and the color fading out toward the margin, which
may be yellowish white. Occasionally specimens are found which have
very little of the green color, this Ijeing replaced by yellowish white.
In mature specimens the margin of the cap is some\\hat striate. The
taste of the raw flesh is mild and pleasant.
The gills are white, rather thin and narrow, and crowded. They
are nearly free from the stem though usuallv not quite. Some of
them are forked and others not, and there are usuallv some shorter
ones intermixed with the others. The gills are very brittle, being easily
broken to pieces. The spores are white.
The stem is stout and usually shorter than the diameter of the cap.
It is smooth, white, and solid at first, but usually becoming spongv.
There is no ring and no volva.
This mushroom usually occurs singly though several may occur
very close together. It should be looked for during July and August.
It is a great favorite with squirrels and slugs, and the tortoise is said
also to appreciate its sweet, nutty flavor. I consider it one of the best
and most delicious of edible species.
Collected in Champaign and Union counties.
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The Si^ightly Iul-smeluxg Russula (Not Edibi^e)
Rtissiila foctcntnla Peck
This iiiushruoni usually occurs in the woods, often among fallen
leaves, though I have found occasional specimens under trees on lawns.
The specimens from which the accompanying photograph was made
were collected among white oak trees in the "forestry", an artificial
wood-lot on the campus of the University of Illinois.
This species is very easily recognized. The cap is nearly spherical
at first, but when fully expanded is flat or somewhat depressed in the
middle. It is rather thin, smooth but quite viscid, and conspicuously
striate on the margin. The color is reddish yellow. The odor is like
that of bitter almonds, and the taste is slightly liitter. The cap is
4 to 8 cm. (1.5 to 3 inches) broad.
The gills are thin and narrow and quite close together. They are
attached to the stem but sometimes are very nearly free from it, and
are whitish in color but not pure white. The spores are very pale
yellow when collected in mass.
The stem is firm and smooth and often hollow. It is white or
yellowish white in color but is usually stained with reddish brown
spots at the base. The stem is usually from 2.5 to 5 cm. ( i to 2
inches) long. There is no ring and no volva.
R. foctcntnla was described by Dr. Peck in ig,o6 from specimens
collected in New York. It seems not to have been found commonly
elsewhere but it is common at Lh'bana and undoubtedly it occurs in
other parts of the state as well. It may be looked for from the middle
of June until late in August. It usually occurs singly, that is, not in
dense clusters, althdugh a considerable number of specimens may be
found on a very small area.
An interesting thing about this mushroom is that it forms ecto-
trophic mycorrhizas (see page 424) on the roots of the white oak
{Oncrciis alba). The genus Russula contains a large number of
species all of which produce their fruit bodies during the summer, and
it is probable that a numlier of them are capable of producing my-
corrhizas. R. foctciitula. however, is only the second one of the genus
to be definitely reported as a mycorrhiza-former.
This species is not poisonous but it is not classed as edible because
it has not only a disagreeable odor but a disagreeable taste as well,
and would spoil the taste of any other mushrooms with which it might
be cooked.
Collected in Champaign county.
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The Spring Amanita (Poisonous)
Amanita vcriia Bull.
This mushroom is deadly poison. It has probably caused more
deaths in this country than any other one species and possibly more
than all other poisonous species together. This, together with the
pure white color of the plant, has won for it the name "the destroying
angel".
The whole plant is pure white. The cap is smooth, ovate at first
and then expanded, and somewhat sticky when moist. It is from 2.5
to 10 cm. ( I to 4 inches) broad. The margin is smooth. The gills
are free from the stem. The spores are white and very abundant.
The stem is smooth, often hollow or merely stuffed, and from 5
to 20 cm. (2 to 8 inches) long. It is usually bulbous at the base. The
ring forms a broad collar high up on the stem. Nearly mature speci-
mens are often found with the inner veil still stretched from the stem
10 the margin of the cap, thus completely covering the gills, but
eventually it is torn away from the cap and falls loosely about the
stem to form the broad collar. The volva is verj^ conspicuous, with
a prominent free edge, and hugs the bulbous base of the stem rather
closely.
This very attractive appearing mushroom usually occurs in the
woods and sometimes is quite common. It should be very carefully
learned and as carefully avoided when collecting mushrooms for the
table. It may be found thoughout the season from May to November.
The active poison in this and closely related species is not well
understood and no antidote for it is known. The symptoms of poi-
soning when specimens of this mushroom have been eaten are practi-
cally always the same. No discomfort is felt until six to fifteen hours
have passed, when the patient is suddenly seized with a severe abdom-
inal pain, cramp-like in character and accompanied by vomiting. Pe-
riods of pain and vomiting alternate with periods of remission, and
loss of strength is very rapid. Death usually occurs in four to six
days in children and eight to ten days in adults, but if large c[uanti-
ties of the fungus have been eaten death may occur within forty-eight
hours. There is no satisfactory method of treatment. Medical advice
should be obtained as soon as possible and every effort made to rid the
alimentary canal of the poisonous material, but the absorption of the
poison takes place so rapidly that even when the first symptoms appear
it may be too late to save the patient. Stimulants should be employed
freely in the hope of tiding the patient over the periods of weakness,
and narcotics should be used to relieve the intense pain. Atropin has
no effect at all on this poison and should not be depended on.
Collected in Champaign and Union counties.
Amanita plialloidcs, also poisonous, is closely related to A. vcrna
and is very much like it except that the cap is dark colored.
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The Booted Amanita (Poisonous)
Aiiianifa cothurnata Atkinson
The booted Amanita is a very prett}' plant and occurs from August
to OctolDer. It seems to prefer hills and highlands, or mountainous
regions. The specimens from which the photograph was made were
found on the higher land northeast of Crystal Lake Park, Urbana.
The pileus is fleshy but quite thin, at first nearly globose, then
hemispherical to convex, and finally expanded. When specimens are
very old the margin may be elevated. The pileus is usually white,
though specimens may be found which are yellowish or tawny olive
in the center. It is cjuite sticky when moist, and is covered with
numerous, white, floccose scales which may wash off in heavy rains.
The margin is finely striate. The pileus is from 5 to 15 cm. (2 to 6
inches) broad.
The gills are free, rounded next to the stem, and cjuite remote
from it. They are always white. The edge of the gills is sometimes
eroded or frazzly. The spores are white and very abundant.
The stem is cylindrical, even, and bulbous at the base. The volva
is adnate to the bulb, but just above the bulb the stem is margined by
a roll of the volva, and this often looks as if it had been sewed at the
top like the rolled edge of a garment. The stem is usually hollow
even when c|uite young, and the surface is floccose, scaly, or sometimes
nearly smooth. The ring is thin and membranous, and is usually a
little above the middle of the stem. The stem is 5 to 15 cm. (2 to 6
inches) long.
The plant is very poisonous and sometimes occurs quite abundantly,
but with the aid of the photograph and description here given, there
should be no difficulty in distinguishing it from any edible species.
Atropin is a natural physiological antidote for the poison (mus-
carin) which occurs in this and several closely related species. When
specimens of this mushroom have been eaten, the first signs of trouble
are likely to appear in from one to five hours. The patient will show
excessive perspiration and respiration accompanied by vomiting. Atro-
pin should be given at once, by a physician, and in large doses, while
at the same time every effort should tie made to free the alimentary
canal of the poisonous material. While poisoning by this mushroom
is often fatal, yet it is not hopeless, and prompt action should in most
cases save the patient.
Collected in Champaign county.
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The Warted Amanita (Poisonous)
Amanita solitaria Bull.
Amanita solitaria is a very variable species which is widely dis-
iributed. It often occurs solitary, as its name implies, though not al-
ways. It grows sometimes in open woods, sometimes in grassy places,
and the specimens from which the accompanying photograph was made
grew on bare sand in the southeastern part of Kankakee county, Illi-
nois. The forms which occur in these varicius habitats are so different
that they have often been describetl as different species, but they all
agree in having the stem elongated below into a root-like base and
in being more or less scaly.
The cap when fully expanded is 5 to 15 cm. (2 to 6 inches) broad.
In the button stage it is nearly spherical and as it opens up it becomes
hemispherical, then convex, and finally nearly flat. It is usually white
or nearly so. The surface is always somewhat scaly and may be very
much so. The scales are sometimes large and pointed and close to-
gether, so that the cap resembles a pine cone. These large scales rub off
easily and stick to the hands when the plant is handled, or they may be
washed off by rains. In other plants the scales are smaller and in
some cases are reduced to mere granules, or to flat patches. The flesh
is white and has rather a strong odor.
The gills are white, free from the stem or attached to it by the
upper angle, rather narrow, and cjuite close together. The spores are
white.
The stem is 5 to 20 cm. (2 to 8 inches) long, sometimes enlarged
toward the base, and usually rooting deep in the soil. The surface
of the stem may be smooth or mealy, or scaly like the cap.
The ring is white. It is near the top of the stem and is quite
fragile so that it is often much torn. Sometimes the inner veil, in-
stead of forming a ring, is torn off from the stem and clings to the
margin of the cap, or it may disappear entirely.
The volva is white and fragile so that it often breaks up and
disappears.
Anmnita solitaria has been reported as edible by a number of
authors, but a small quantity of the deadly Amanita toxin, the same
poison that is present in Amanita zrrna, has been found in this plant.
For this reason it should by all means be classed as poisonous and
should never be eaten.
Collected in Kankakee county.
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The Shkathed Amanitopsis (Edible)
Aiiiaiiitopsis vagimita (Bull.) Roz.
This mushroom occurs in the woods or in groves under trees and
is cjuite common. Occasionally it occurs in open pastures or stubble-
fields. It is edible, but there is a very poisonous species of Ainaiiita.
Amanita sprcta, which looks verv much like this m.ushroom except
that the Amanita has a ring on the stem and the Amanitopsis has not.
For this reason no one should eat Amanitopsis vaginata until he is
very thoroughly familiar with it, especially since the ring of Amanita
sprcta occasionally is lost, in which case the plant looks very much
like Anmnitopsis.
The cap of Amanitopsis vaginata is from 3 to 8 cm. ( i to 3
inches) broad, at first bell-shaped but finally expands until it is nearly
flat. The margin is thin and deeply striate, that is, it is marked by
conspicuous furrows and ridges. The color of the surface may be
gray, mouse-color, brown, yellowish, or white, but the flesh is always
white.
The gills are white or whitish and free from tiie stem, and the
spores are white.
The stem is cylindrical, tapering upward somewhat, but not bulb-
ous at the base, and is from 8 to 15 cm. (3 to 6 inches) long. The
stem may be smooth or covered with small scales or downv particles.
Sometimes in dry weather the outer layer of the stem splits in such
a way as to form large scales. The stem is either hollow or stuffed
with a cottony pith. There is no ring. The volva is thin and fragile
but prominent. It forms a large close sheath about the cylindrical
base of the stem Ijut is free from the stem except at the lower portion.
If the plant is pulled up instead of being dug, the volva is very likely
to be pulled ofif and remain in the ground, in which case the plant
might easily be mistaken for some mushroom which lacks a volva.
Anmnitopsis vaginata- is a very pretty plant and some mushroom-
eaters are very fond of it. The whole plant is very fragile and brittle
and the flesh is thin, and since there is some danger of mistaking it
for poisonous species of Amanita I do not recommend it. It may be
found from June to November.
Collected in Champaign, Jackson, and Union counties.
Amanitopsis vaginata. Edible.
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The Silky \'olvaria (Edible)
Volvaria bombycina (Pers.) Fries
This beautiful mushroom is likely to be found in any locality, al-
though usually not many specimens are found at a time. It grows on
decaying wood of logs, stumps, wounded trees, etc. It occurs most
frequently on maple and box-elder but occasionally it is found on
oak, beech, and other trees. It may be looked for from June to Octo-
ber but it is more likely to be found during the latter part of this pe-
riod. This is a very large and very attractive mushroom, occurring
usually only one in a place, but sometimes two or more growing close
together.
The cap is from 5 to 20 cm. (2 to 8 inches) broad, at first globose,
then bell-shaped and finally convex. It is of a beautiful white color
and the entire surface is covered with numerous silky hairs which
stand out in the form of soft down. In older specimens the surface
may become more or less scaly and may finally become smooth at the
apex. The flesh is white and not very thick.
The gills are free from the stem, crowded close together, very
broad along the middle, and flesh-colored. They are often toothed or
ragged along the edge and do not extend quite to the margin of the
cap. The spores are rosy pink in mass.
The stem is 7 to 15 cm. (3 to 6 inches) long, white in color, solid
and smooth, and tapers evenly from the base to the top. When the
mushroom grows on the top of a log the stem is straight, but if it
grows on the side of a stump or tree-trunk the stem curves in such a
way as to bring the cap into a horizontal position.
There is no ring but there is a volva. In this respect the genus
Volvaria corresponds with the genus Aiiianitopsis, but it differs from
that genus in the color of the spores. The volva is very large and
thick and is usually somewhat stick)'. The genus name Volvaria,
which means a wrapper, was originally given to this plant because
of the large bag-like volva.
Collected in Champaign county.
Volvaria bombucina. Edilile.
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The Gkkex-gill JNIushkoom (Poisonous)
Lcpiota Moryani Peck
This is one of the largest and handsomest of mushrooms. It oc-
curs in pastures and other open grassy places or in gardens and is
sometimes quite abundant. It may be looked for from June to Octo-
ber, and will be found very easy to recognize. It often forms well-
marked fairy rings a rod or more in diameter.
The cap is from lo to 30 cm. (4 to 12 inches) broad,' rather soft
and fleshy, nearly globose at first, then expanded and sometimes de-
pressed in the middle. The predominant color of the cap is white, but
it is covered by a brrnvnish cuticle which breaks up into scales except
at the center. The flesh of both the cap and the stem is white, but
when it is cut or bruised it changes to reddish and then to yellowish.
The gills are close together, quite broad, and entirely free from
the stem. They are at first white, but when mature they are green.
The spores are green when they are first shed but after exposure to
the light for some time they gradually become yellow.
The stem is firm, cylindrical but more or less bulbous at the base,
or sometimes tapering slightly upwards, and smooth. It is whitish
but tinged with brown, and is from 15 to 20 cm. (6 to 8 inches) long.
The ring is rather large and conspicuous and is usually movable on
the stem. There is no volva.
This plant is not closely related to any other Lepiotas. It merely
happened to be placed in this genus because there is no green-spored
group and therefore no place for it. It is perhaps unfortunate that
it was placed here for it has given a bad reputation to a really very
dependable genus. Many people are afraid to eat any Lepiotas be-
cause they have heard that Lcpiota Morgaui is poisonous, but, in
truth, there are no common species of Lcpiota other than this one that
are not perfectly safe, and the only shadow upon the good name of
the genus has been cast by this green-spored mushroom which prob-
ably ought not to be in this genus at all.
It is said that some persons can eat Lcpiota Alorgani with perfect
safety, but since it is poisonous to some it should be carefully avoided.
Collected in Champaign county.
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Thk Crested Lepiota (Edibee)
Lcpiota cristata A. & S.
The crested Lepiota is a small plant, Init it is common and often
occurs very abundanth". It is founil in the woods under trees, usually
among dead leaves, and is often especially abundant along the borders
of woods and in other grassy but somewhat shaded [ilaces. It occurs
either in clusters or scattered, and may be looked for from May to
September.
The pileus is somewhat fleshy but rather thin, at first bell-shaped
or convex, then expanded and nearly plane. The surface is at first
entirely dull reddish or reddish brown, but the cuticle soon breaks up
into reddish or retldish brown scales, and the liackground of the sur-
face is then white. The scales are often arranged in a concentric man-
ner. They are far apart at the margin and progressively more numer-
ous toward the center. The center of the cap remains smooth and
uniformly reddish brown because it does not expand so much at this
point and therefore does not crack. This gives the cap a crested ap-
pearance. The cap is from 1.5 to 4 cm. (.5 to 1.5 inches) broad.
The gills are white, and free from the stem but quite close to it.
They are narrow and crowded close together. The spores are white.
The stem is whitish, slender, cylindrical, and hollow. It is usually
smooth but sometimes has silky fibers on it, and is from 2.5 to 5 cm.
( I to 2 inches) long. The ring is small and white and sometimes
breaks up and disai)pears. There is no volva. The white mycelium
is often cjuite conspicuous and may be traced for three inches or more
from the base of the stem.
This plant has a rather strong odor which is somewhat offensive
;
when cooked it is of good consistency and is sweet and pleasing to the
taste. Although it is a very small mushroom, when it can be found
in abundance it is well worth collecting.
Collected in Champaign and Wabash counties.
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The Grainy Lktiota (Edible)
Lcpiota granulosa Batsch
This is a small niushi'dnm which occurs ahundantly in the woods
and in waste places during damp warm weather from August to
Octoher.
The cap is 1.5 to 6 cm. (.5 to 2. 5. inches) broad, at first convex
but becoming nearly plane, and sometimes has a slight elevation in
the middle. The surface of the cap is made rough by numerous granu-
lar or bran-like scales and is often radiately wrinkled. The color is
rusty vellow or reddish brown but becomes paler with age. The flesh
is white or sometimes tinged with red.
The gills are close together, rounded at the end next to the stem,
and close to the stem. Tliey are nearly free from the stem but usually
appear slightly attached to it, differing in this respect from most
Lepiotas since it is characteristic of the genus to have the gills en-
tirely free from the stem. The spores are white.-
The stem is 2.5 to 6 cm. (i to 2.5 inches) long, cylindrical or
sometimes slightly thickened at the base. It is smooth and white above
the ring, but below the ring it is colored and covered with granular
scales like the cap. The ring is very slight, being little more than the
abrupt termination of the scaly covering of the stem, and sometimes
it disappears entirely. There is no volva.
There is a varietv of this plant which is pure white at first, later
partly turning red, and when dried becoming entirely red-tinged.
There is also a variety which persistently remains pure white.
Although this is a small species a considerable number of individ-
uals are often found on a small area, and since they are quite fleshy
for their size and are of pleasing (|uality, they are well \vorth collect-
ing when they can be found in any abundance. It is best to remove
the stems and use only the caps.
Collected in Champaign county.
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Thk Smooth Lepiota (Edible)
Lcpiota nancina Fries
This beautiful ami excellent mushroom occurs in grassy places
such as pastures, alonj^' roadsides, and sometimes on lawns, from June
to November, but is usually most abundant during; the latter part of
the summer. In some ye^^rs it is extremely abuntlant, while in. others
it is rather scarce. I have seen acres of ground white with it where
for several years previously only occasional specimens had been found.
Many people are afraid of this mushroom because of its minor re-
semblances to some of the poisonous Amanitas, but when one once
becomes familiar with the characters and appearance of the plant there
is no reason for making a mistake in collecting it.
The cap is soft but very fleshy and thick. It is at first globose,
then expanded and nearlv flat or with a blunt umbo or elevation in
the center. The surface is smooth and snowy white or smoky white,
and the flesh is thick and white. The cap is 5 to 10 cm. (2 to 4 inches)
broad and usually very regular in shape.
The gills are somewhat crowded and entirely free from the stem.
They are pure white or sometimes pinkish brown in very old speci-
mens. The spores are white.
The stem is white, smooth or with fine fibers on its surface, en-
larged at the base antl tapering somewhat upward. It is from 5 to
10 cm. (2 to 4 inches) long. The ring is rather thin and delicate but
distinct and conspicuous. It is sometimes lost in old specimens, but
usually some remnants of it can be found. There is no volva.
This mushroom can be used in any way in which the common cul-
tivated mushroom is used and will be found just as good. It probably
could be cultivated for market just as profitably as is Agarictis caiii-
pcstris and its ap])earance is even more inviting. Its taste even when
uncooked is mild and pleasant. The surface of the cap has a sort of
kid-leather te.xture which is unmistakable when one once becomes fa-
miliar with it. Nevertheless it must be remembered that Lcpiota
naucina resembles in some respects the deadly Amanita, and one can-
not exercise too great care in collecting and using only specimens that
can be identified with absolute certainty.
Collected in Chamiiaign countv.
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The; Meadow Mushroom (Edible)
Agariciis campcsfris Linn.
Agaricits aniipcstris is the common "pink-gill mushroom" that is
always obtainaljle in the market either fresh or in cans. Some people
call this a mushroom and all others toadstools, erroneously thinking
that this is the only one that is good to eat. It is produced in culti-
vation in great c|uantities not only in this country but in several others,
especially France, Japan, and China. It is said that as many as 75
tons are annually produced in Chicago alone.
This mushroom occurs wild also, and is probajjly more widely
known and collected for food than any other. It grows in fields and
pastures and in lawns and along roadsides from July to October.
The cap is 4 to 12 cm. (1.5 to 5 inches) broad, at first somewhat
globular, then round-convex, and, finally, expanded and nearly flat.
The surface is at first nearly smooth but has a soft silky appearance
because of numerous loose fibers. As the mushroom becomes older
the surface sometimes becomes more or less scalv. The color varies
from white to creamy white or light brown. The flesh is white. The
margin of the cap extends somewhat beyond the ends of the gills.
The gills are close together, free from the stem, and rounded at
the inner end. They are for some time hidden by the inner veil. When
they are first revealed by the separation of the veil they are pink in
color, but as the spores mature the gills gradually become purple-
brown or blackish brown. The spores are dark brown or nearly black
with a purple tinge.
The stem is 3 to 10 cm. ( i to 4 inches) long, nearly cylindrical
or tapering somewhat toward the lower end, and white or whitish in
color. The inner veil from which the ring is formed is white, silky,
and very thin and frail. Often a part of it remains as fragments on
the edge of the cap, while the ring which is formed from it on the
stem is so frail that it shrivels as the mushroom matures and some-
times disappears entirely. There is no volva.
Although these mushrooms can be purchased in the market at any
time at from fifty cents to one dollar a pound, any one who will take
the trouble to learn the distinguishing characteristics of this and a few
other species can keep his table supplied throughout the growing sea-
son at a cost only of the time it takes to collect them.
Collected in Champaign county.
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The Flat-cap Mushroom (Edible)
Agaricus placomyccs Peck
AgaricHS placomyccs occurs in lawns, parks, and the borders of
woods from June to September. It is sometimes said to be associated
with hemlock trees, but I find it abundantly at Urbana where hemlock
does not occur, and, indeed sometimes it is not associated with any
kind of tree, Ijeing found in open grassy places.
The cap is 5 to 12 cm. (2 to 5 inches) broad and rather thin. It
is at first broadly ovate, then convex, and finallv, wiien fullv expanded,
it is quite flat. In young specimens the surface is cjuite uniform brown
in color, but as the cap expands the surface layer breaks up into nu-
merous small brown scales and the ground-color then becomes white
or yellowish white except at the center, where there is alwavs a cir-
cular patch that is nearly smooth and uniformly brown.
The gills are close together and free from the stem. They are at
first white but very soon become pink, and when old they are blackish
brown. The spores are blackish brown with a tinge of purple.
The stem is 5 to 15 cm. (2 to 6 inches) long, rather slender, some-
times hollow, and somewhat bulbous at the base. It is white or whit-
ish, Init the bulb is sometimes tinged with yellow. The inner veil is
quite interesting. It is double, that is, it consists of two lavers, loosely-
joined together b}- threads. In young specimens it is found stretched
from the margin of the cap to the stem. As the cap expands, the
lower layer is usually torn into quite regular radiating portions. Later
the upper portion is torn loose from tlie cap and the whole forms a
broad ring on the stem. There is no volva.
This is a very pretty mushroom, and while the cajis are rather thin
they are of excellent flavor and can be used in any way in which the
cultivated mushroom is used.
Collected in Champaign coimty.
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The Field or Horse Mushroom (Edible)
Agaruus arvcnsis Schaeff.
The field mushroniii, nr liorse mushroom, (jccurs in fields or pas-
tures, or under trees on lawns, or in the jjorders of woods. I have
found it frequently on several different lawns in the city of Urbana.
The pileus is smooth and drv, the surface sometimes more or less
cracked in age, white or sometimes slightly yellowish, convex or con-
ical, bell-shaped, and finally ex[)anded. It is 5 to 15 cm. (2 to 6
inches) broad. It is usually quite thick and firm.
The gills are quite crowded, free from the stem, and usually broader
toward the stem. When very young they are whitish, but as the spores
mature they become pinkish and finally blackish brown. The spores
are dark purple-bniwn when viewed in mass.
The stem is stout, nearly cylindrical or somewhat thickened at the
base, smooth, hollow or stuffed, and 5 to 12 cm. (2 to 5 inches) long.
The ring is rather large and thick and is double, that is, it con-
sists of two parts, the upper part being membranous, and the lower
part much thicker, often yellowish, and usually split radially so that
it remains as patches on the lower surface of the upper membrane. In
this respect the horse mushroom resembles A. sik'icola and A. p!a-
loniyccs, to both of which it is closelv related.
When the stem is first cut there often exudes from the wound a
yellowish liquid, and the whole plant usually becomes yellowish when
dried.
This plant grows much larger than Agarictts ccunpcstris. and will
be found delicious if used in anv wav in which that mushroom is used.
It may be looked for from July to September. It sometimes occurs
in large fairv rings, and sometimes is found in considerable quantities.
Even if only a few specimens are found, thev mav be utilized very
well by frying the caps quickly in a liberal supply rif butter and serving
on pieces of hot buttered toast.
Like many other mushrooms, Agaricus arvcnsis often seems to be
partial to the vicinity of trees, though no mvcorrhizal or other con-
nection with the trees has yet been demonstrated.
Collected in Champaign county.
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The Sylvan Mushroom (Edible)
Agaricus silvicola Vitt.
Ayaricus silvicola is ;i pretty and intLTesting mushruoni whicli is
very closely related to Agaricus arz'eims. but it is not found in similar
places. It occurs mostly in the woods, though it is said to occur some-
times in groves or under trees near woods. It may be looked for from
July to October.
The cap is 5 to 15 cm, (2 to 6 inches) liroad. It is con\-ex and
then expanded and nearly flat, but often witli a broad ele\ation or
umbo at the center. It is rather thin and lirittle but quite fleshy. The
surface is smooth anil shining wliite, but sometimes tinged with vel-
low, and occasionally with a tinge of pink at the center. The flesh is
whitish or tinged with pink.
The gills are close together, tiiin, tapering somewhat toward each
end, entirely free from the stem and quite distant from it. The end
toward the stem is somewhat rounded. The gills are at first white,
but they very soon become pink and then blackish brown.
The stem is rather slender in comparison with the size of the cap
and ranges from 5 to 20 cm. (4 to 8 inches) in length. It is smooth
and white, except that it is often yellowish at the lower end and often
becomes stained with yellow when dried. The stem is nearly cylindri-
cal but is rather abruptly enlarged at the base into a bulb. The ring
is usually thin, delicate and memliranous, though sometimes it is
thicker, and is easily torn, Ijut it is broad and conspicuous and some-
times double like that of A. ari'ensis and -/. placoiiiyccs. It is either
whitish or yellowish. There is no volva.
This is a very graceful and attractive plant. It is intimately asso-
ciated with trees, although no mycorrhizal or other connection with
the trees has been discovered. It sometimes forms very perfect fairy
rings. I have seen rings of this mushroom 15 feet or more in diameter
extending around a tree in the woods, with the tree nearly at the center.
The taste of A. silzncola is high-flavored and spicy. It is an ex-
cellent mushroom to cook with meat and is said to be one of the best
for making catsup. For those who prefer strong flavors in mush-
rooms, it will improve a dish of any mild-flavored species with which
it is mixed.
Collected in Champaign county.
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RODMAX'S Ml'SHROOM (EdIBLE)
Agaricus Rodiiiaiii Fries
Agariciis Roihiuiiii is a very interesting muslircxjm Iiecause of its
peculiar choice of a place to grow. It occurs only along tiie streets
of cities, usually between the curbing and the walk or outside of the
curbing if the street is not paved. I have found it in Urbana in per-
fectly bare hard soil just outside of the wagontrack on an unpaved
street. More usually, however, it is found in grassy places. It is
usually found during May and June though occasionally it occurs also
in autumn.
The cap is at first rounded, then convex, and finally nearly plane.
It is very firm and compact, thick, and heavy. The surface is smooth,
or sometimes slightly cracked at the center, and white. Occasionally
it becomes yellowish at the center. The flesh is white. The cap is
5 to lo cm. (2 to 4 inches) broad.
The gills are close together and narrower than in most species of
Agaricus. They are free from the stem but reach clear to it and are
rounded at that end. When very young they are white, but they soon
become pink or reddish pink and when old are blackish brown. The
spores are dark puri)le-brown.
The stem is short, 2 to 6 cm. ( i to 2,5 inches). It is solid, nearly
cylindrical, and not at all bulbous. Below the ring it is smooth and
white, but above the ring it is often scurfy or covered with mealy
scales.
The ring is very jieculiar and characteristic. It is very thick and
so completely double that it appears as two distinct rings on the stem.
This is probably due to the fact that the very thick veil is at first
attached to both the inner and outer surfaces of the edge of the cap
and when it is broken loose from the cap it remains as a double ring
on the stem. There is no volva.
The flesh of this mushroom is very firm and meaty, but it is crisp
and not at all tough and its flavor is very agreeable. It is highly prized
by some people who are familiar with its qualities.
Collected in Champaign county.
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The Slichti.y Red Mushroom (Edible)
Agaricus sitbntfcscciis Peck
This is one of the prettiest of the hirge mushrooms. It occurs in
woods and groves from June to Septemlaer. It is said to occur also
in greenhouses. According to Dr. Mcllvaine it is an easy species to
cultivate and has a number of advantages over Agaricus caiiipcsfris
for that purpose. It is very productive and keeps very well.
The cap is 7 to 12 cm. (3 to 5 inches) broad, at first nearly hemi-
spherical and a single sjiecimen growing akme is usually very perfect
and regular in shape. The plant also occurs in clusters, however, and
in that case the caps are somewhat irregular from mutual pressure.
Later, as the cap expands, it becomes convex or somewhat flattened
The surface is covered with numerous silky hairs and minute scales.
The color is light reddish brown. At the center the surface is usually
smooth and a little darker in color. The flesh is white and has a flavor
like that of almonds.
The gills are at first white, then pink, and finally blackish brown.
They are entirely free from the stem.
The stem is 7 to 12 cm. (3 to 5 inches) long, white, and nearly
cylindrical, but usually somewhat bulbous at the base. The stem is
whitish, and somewhat scaly below the ring. The ring is thick and
conspicuous, and scaly on the under side. There is no volva. The
mycelium is white and often forms long root-like branches extending
into the soil from the lower end of the stem.
This is considered an excellent edible species. There seems to be
no doubt that the plants we have at Urbana are identical with those
described by Peck from New York State. Whether they are also
identical with Agaricus silivHcus, reported by Moffatt from the Chi-
cago region, I am not certain.
Collected in Champaign county.
477
Plate CV
a.
478
The Shacgv-mank Mushroom (Edible)
Copriiius coiiiatiis Fries
The shaggv-mane mushroom is a liandsome plant which can
scarcely be mistaken for anything else when one has once seen it. In
fact the photograph alone is enough to identify it. It occurs in lawns,
parks, and other grassy places, especially if the soil is richly manured.
It grows either singly or in clusters, and may be looked for in wet,
warm weather from Alay to late autumn. The fruit bodies grow very
rapidly, so that one is likely to find a basketful waiting for him to col-
lect them for breakfast, some morning in a place where there was not
a sign of any the night before.
The cap is 5 to 15 cm. (2 to 6 inches) broad, soft-fleshy, moist,
at first oblong or cylindrical and then bell-shaped, but seldom ex-
panded. As it matures it usually splits at the margin along the lines
of the gills. In very young specimens the surface is spotted with dark
brown and white, due to the fact that the outer layer, which is dark
brown, is torn and separated into patches or scales so that the white
beneath shows between them. As the cap elongates, the brown patches
become farther and farther apart, so that the mature plant is nearly
all white.
The gills are broad, free from the stem, and crowded close to-
gether. They are at first w'hite, but when the spores begin to ripen
the gills become dark, then black, and finally they dissolve into an
inky fluid which falls from the cap in drops. The spores are black.
The stem is sometimes very short but may be as much as 25 cm.
(10 inches) long, the upper portion being concealed within the cap.
It is nearly cylindrical, but usually tapers slightly upward, and is some-
times bulbous at the base. It is hollow, brittle, smooth or with some
loose fibers on the surface, white or nearly so, and very easily pulled
out of the cap. The ring is thin and usually movable. In mature
plants it is apt to be found lying on the ground at the base of the stem
or it may have disappeared altogether. There is no volva.
This is a most excellent edible species. Many people consider it
much better than the cultivated mushroom. It is one of the best for
stewing or for cooking with meat.
Collected in Champaign county.
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The Inky-cap Mushroom (Edible)
Coprinns atrauicutarhis (Bull.) Fries
The inky-cap is not so pretty as the shaggy-mane, but it occurs
under much the same conditions in lawns, parks, and other grassy
places, especially if the soil has been richly manured. It grows either
singly or in clusters, sometimes only two or three in a cluster but more
often ten to twenty or more. The growth of a large cluster of these
mushrooms exhiliits considerable force, and will lift a very firmly
sodded soil.
The cap is 3 to lo cm. ( i to 4 inches) broad. It is at first egg-
shaped or oval but it becomes expanded as it melts away into an inky
fluid. The cap is soft and very tender and the surface is either smooth
or scaly. The margin is usually more or less conspicuously ribbed
and often is irregularly notched. The color varies from silvery gray
to smoky brown.
The gills are broad and very close together. They are at first
creamy white, then pinkish gray, and finally they become black and
dissolve into an inky fluid. This melting away of the gills has been
shown to be necessary for the liberatiem of the spores. The spores
are black.
The stem is rather slender, 5 to 12 cm. (2 to 5 inches) long, hol-
low, smooth, and tapers somewhat upward. It separates from the cap
very easily. The ring is rather slight, consisting only of an irregular
elevation of threads near the base of the stem. Often it is washed ofif
by rains and disappears altogether.
Although this mushroom is not so attractive as the shaggy-mane,
it is more highly flavored and is considered an excellent species for
stewing. Like all sj)ecies of the genus Coprinns it is very easily di-
gested. It should be cooked as soon as gathered, for its keeping quali-
ties are very poor. It may be looked for after rains from May until
late in the autumn.
Collected in Champaign county.
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Thk Gi.istenixg Coprinus (Edible)
Copriiuis micaccus (Bull.) Fries
Copriiiiis iiiicacciis may be found durin,^' wet \ve;ither from early
spring until frcjst. It occurs at the bases of trees, stumps, posts, etc.,
or in grassy places where dead roots or sticks are buried in the soil.
It is very common, and it is often possible to collect a basketful while
walking around a city block. It usually grows in dense clusters with
from ten to as many as a hundred or more in a cluster, though some-
times the plants are scattered on lawns or other grassy places.
The cap is 2 to 5 cm. ( i to 2 inches) in diameter and rather thin.
It is at first ovate, then bell-shaped, and if the weather is not too damp
it may become expanded, but in wet weather it is apt to dissolve into
an inky fluid before becoming fully expanded. It is yellowish brown
or tan in color, and the surface is marked by prominent striations ex-
tending from near the center to the margin. In young specimens the
surface also bears numerous small shining scales which glisten in the
light like particles of mica, and because of which the species name
iiiicacciis is given to the plant. In older specimens these scales are apt
to disappear entirely.
The gills are narrow, crowded close together, and free from the
stem. They are at first whitish, then darker, and finally black. In
damp weather they dissolve into an inky fluid but in drv weather they
often remain intact and become dry. The spores are black or some-
times dark brown.
The stem is 3 to 10 cm. (i to 4 inches) long, rather slender and
fragile, and hollow. It is nearly cylindrical in shape and smooth or
somewhat silky on the surface. The ring is of the same type as that
of Coprinus atramcjitariiis, but it is very delicate and easily lost, so
that it is seldom seen except in very young specimens that have not
been washed by rains. There is no volva.
All species of the genus Coprinus are very easily digestible, and
the glistening Coprinus has been said to be the most easily digestible
mushroom that grows.
Collected in Champaign and W'abash counties.
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The Spotted Coprinus (Edible)
Copriuits chulhosiis Peck
This handsome plant occurs in the woods on and around decaying
stumps and logs from May to October. It grows in large clusters and
its numerous spotted caps give it a very striking appearance when
one comes upon it suiklenly on stepping over a rotten log or passing
around a decaying stump. It is a common mushroom and often is
very abundant.
The cap is 2 to 7 cm. ( i to 3 inches) broad, at first ovate, then
bell-shaped, and sometimes expamled, but it usually dissolves into an
inky fluid. It is fleshy but rather thin and fragile. In very young
specimens the surface is uniformly brownish or straw-color, but the
outer layer very soon breaks up into large, irregular scales or patches,
exposing the smooth white surface of the cap and giving it the spotted
appearance.
The gills are broad, crowded close together, and free from the
stem. They are at first white or bluish white, then brown, and finally
black, soon dissolving into an inky fluid. The spores are black.
The stem is 7 to 12 cm. (3 to 5 inches) long, nearly cylindrical,
or tapering slightly upward. It is hollow and brittle, smooth, or
nearly so, and white on the surface, and usually has white branching
strands of mvcelium extending from the base. The ring is slight like
that of Coprinus atraniciitariiis, to which this species is closely related.
There is no volva.
Coprinus cbulbosiis is perhaps not quite so good as C. atraincntarius
but it is very good and well worth collecting. All coprini will be
found very good if prepared in the same wa}- as fried oysters.
Collected in Champaign county.
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The Fawn-colored Peuteus (Edible)
Plittciis ccrrUuis Schaeff.
Phitcns ccmuus is a very common and widely distributed mush-
room which occurs from early spring until late autumn. It occurs on
logs, stumps, etc., and also on the ground where roots or decaying
wood is buried. Often successive crops are found in the same place
week after week throughout the growing season. The plant is said
to occur also on old sawdust piles^
The cap is 5 to 15 cm. (2 to 6 inches) broad, at first bell-shaped,
then convex, and finally nearly flat. It is fleshy but finite fragile. The
color and character of the surface are very variable. It is usuallv
smooth or with only a few loose fibers, but sometimes the central
portion is covered with minute hairs. In wet weather the surface is
often somewhat sticky. The color varies from light brown to black-
ish brown, but occasionally specimens are found that are yellowish or
even white. The flesh is white.
The gills are broad, close together but not greatly crowded, and
free from the stem. They are at first white but become flesh-colored
or pink as the spores mature. The spores are light [link.
The stem is 7 to 15 cm. (3 to 6 inches) long, solid and firm but
rather brittle, and tapers slightly upward. It is usually white, with
dark fibers or streaks on the surface, but sometimes it is colored like
the cap. The stem is very easily removed from the cap. There is no
ring and no volva. When the plant grows from the side of a stump
or log the stem is apt to be curved in such a way as to bring the cap
into a horizontal position.
Plutcits ccn'inus is one of the earliest of the larger mushrooms and
is also one of the best. It is a great favorite on my own table. Fried
in butter and served hot on toast it is delicious.
Collected in Champaign, Jackson, and Union counties.
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The Honey-colored Mushroom ( Edibee)
Armillaria iiicllca V^ahl.
AniiiUaria tiicUca is a very cuninion and widely distributed mush-
room which occurs in late summer and autumn. It grows at the bases
of stumps and dead trees or from buried roots or from the living roots
of trees. It is usually found in clusters, the number of individuals in
each varying from a few to very many. It is a,very variable species,
so that the description of any one specimen is not likely to apply very
well to the next specimen found, and a beginner is apt to collect a
half-dozen specimens of this plant from different places and think he
has as many species
;
yet the plant has an individuality which, when
one is once familiar with it, is not likely to jje mistaken in any of its
forms.
The cap is 3 to 10 cm. ( i to 4 inches) broad, oval or convex at
first and then nearly flat, but usuall)- with a slight elevation in the cen-
ter. The color varies from honey-color to nearly white, or it may be
yellowish or reddish brown. Usually the central portion is adorned
with erect, pointed, brown or black scales, while the margin is free
from scales but is striate, especially in old specimens. Occasionally
however, the entire cap is smooth. The flesh is white or whitish.
The gills are attached to the stem either squarely (adnate) or ex-
tending down the stem (decurrent). They are at first white, but,
when older, are often stained with Im'owu or rust-colored spots. The
siinres are white and very abundant.
The stem is 3 to 15 cm. (i to 6 inches) long, and smooth or some-
what scaly. It is somewhat elastic and spongy or hollow within. The
color is as variable as that of the cap, but the stem is usually some-
what darker toward the Ijase. The ring is also very variable. It may
be quite thick and persistent or very thin and membranous, and some-
times it disappears entirely. There is no volva. The mycelium often
forms rope-like strands which are at first white but later become dark
colored. They can usuallv be found by digging carefullv where the
fruit bodies are growing.
This mushroom is sometimes a serious parasite on the roots of
trees. It is not ranked among the best of edible species because it is
somewhat tough and not ver}' high-flavored. The caps are meaty,
however, and when chojiped into small pieces they make good patties
and croquettes. Thev are also useful for seasoning the gravies of
various meats.
Collected in Champaign county.
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Thk Hard I'holiota (Edible)
PhoUota dura Bolt.
PJioliota dura occurs from May to October in pastures, lawns,
parks, and other grassy places, and sometimes is cjuite common. The
best time to look for it is during or after a few days cf rainy weather.
The cap is 3 to 10 cm. ( i to 4 inches) Inroad. It is fleshy but firm,
at first convex, then expanded and nearh' flat or sometimes with an
elevation at the center. The surface is at first even and smooth or
nearly so, and often moist but not sticky. Later the surface becomes
cracked into irregular patches. The color is whitish, though not a
clear white, being tinged with vellow or tan. In mature specimens the
margin is often turned upward.
The gills are attached to the stem either squarely or with a short
tooth extending down the stem. They are quite broad and close to-
gether, and une(|ual in length, that is, short ones are interspersed
among the longer ones. They are at first creamy white, then rusty
brown, but with the edge often remaining white. The edge of the
gills is often serrate or toothed. The spores are rusty brown in mass.
The stem is 5 to 10 cm. (2 to 4 inches) broad, rather slender,
usually hollow, whitish or flesh-color, and smooth or nearly so. The
stem is usually nearly straight, Init sometimes in very wet weather the
cap becomes too heavv for the stem and bends it over. Later, as it
dries out, the response to gravitv causes the stem to grow in such a
way as to bring the cap into a horizontal position. If this is repeated
several times, because of subsequent showers, the stem may have very
peculiar crooks and curves.
In young specimens the inner veil is stretched from the stem to the
margin of the cap. When it Ijreaks it either tears away from the cajj
and forms a very definite ring on the stem, or it tears away from the
stem and remains clinging to the margin of the cap, thus forming no
ring at all. There is no volva.
PhoUota pracco.v, in which the surface of the cap remains smooth,
is very closely related to this species. Both are good to eat.
Collected in Champaign county.
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The Scaly Pholiota (Edible)
Pholiofa squarrosa Bull.
This handsume and conspicuous mushroom occurs in small or large
clusters on the trunks of trees, stumps, etc. or on the ground where
there are huried roots or other decaying wood. It is often quite com-
mon and may he looked for from July to December, though it is
usually not abuntlant until after the middle of August. It is easily
identified and can often be seen from a considerable distance, especially
in the latter part of the season after the leaves have fallen.
The cap is 3 to 12 cm. ( i to 5 inches) broad, fleshy, convex to
bell-shaped and then flattened, or sometimes with the margin upturned,
and usually with a prominent elevation at the center. The surface is
dry, and the ground-color is yellowish or rustv but covered bv^ numer-
ous persistent dark brown scales. The flesh is rather thin, c|uite com-
pact, and pale yellow in color.
The gills are rather narrow, close together, attached to the stem
and with a tooth decurrent on the stem. They are at first yellowish
or olive and later become rusty brown. The spores are rust-color.
The stem is 7 to 20 cm. (3 to 8 inches) long, nearly cylindrical
but often tapering to a rather small base. The color is the same as
that of the cap and the stem is clothed with scales, like those of the
cap, up as far as the ring. The ring is near the top of the stem, downy
and sometimes ragged, and of the same color as the scales. There is
no volva.
The odor of this plant is sometimes rather disagreeable, but in
some specimens it is scarcely noticeable. The taste of the voung caps
is sweet and mealy. As they become more mature they are less pala-
table, and should be used, therefore, when voung. The voung caps
when cooked are of excellent flavor.
Collected in Champaign county.
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The Parasitic Stropharia (Edible)
Stropliaria cpiiiiyccs (Peck) Atkinson
There is some dispute as to vviiat is the correct name for this very
interesting mushroom, hut the dispute can scarcely be settled until
some one makes a thorough study of the development of the fruit
bodies, and for the present, therefore, the above name will serve as
well as any.
This plant is usually not very common but it has occured abun-
dantly during the seasons of 19 14 and 191 5 in the vicinity of Urbana.
It is of especial interest because it is parasitic on the shaggy-mane
mushroom {Coprinus comatus). It has also been reported as occur-
ing on the inky-cap mushroom (Coprinus atranicntarius) . The host
plant is so deformed that it requires careful observation to determine
to what species it belongs. It is usually irregularly top-shaped with
the center deeply depressed, and the parasitic Stropharia grows from
the bottom of this depression. It occurs either singly or in clusters,
and may be looked for whenever and wherever the shaggy-mane or
the inky-cap occurs.
The cap is 2 to 7 cm. ( i to 3 inches) broad, at first rounded, then
convex, and finally expanded, fleshy, thin at the margin, but quite
thick toward the center. The color is dirty white, sometimes becoming
darker with age, and the surface is covered with numerous downy
scales. Fragments of the inner veil are often found hanging to the
margin of the cap.
The gills are attached td the stem l)ut have a tendency to break
away from it at maturity. They are at first gray, then dark brown.
The spores are blackish with a purplish tinge.
The stem is 3 to 8 cm. ( i to 3 inches) long, fleshy, soft, and col-
ored like the cap. The ring is near the base of the stem and is very
delicate, sometimes scarcely noticeable. There is no volva.
This is an excellent edible species. The taste is exactly like that
of the mushroom on which it grows. For this reason, any one who
is fond of the flavor of the shaggy-mane and yet prefers his mush-
rooms plain-fried, may consider himself very fortunate if he finds the
parasitic Stropharia, since the coprini are not firm enough to fry nicely
while Stropliaria cpimyces is.
Collected in Champaign county.
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The Semiglobosic Stropharia (Edibi^e)
Sfraplhiria scinicjlolnifa Batsch
This is a common and widely distributed mushroom. It grows on
dung and on the ground on rich lawns, pastures, and other grassy
places which have been recently manured, and may be looked for dur-
ing wet weather from April to November. The plants are usually
scattered, but sometimes grow in clusters, and occasionally two or
three may be found joined together at the base.
The cap is I to 7 cm. (.5 to 3 inches) broad. In the smaller speci-
mens the cap is almost perfectlv hemispherical ; in larger specimens
it is more nearly flat. It is smooth but sticky when moist. It is rather
thin at the margin but thicker and fleshy at the center, and the color
is usually light yellow though occasionally it is nearly white or quite
dark.
The gills are very broad and are attached squarely against tlie stem.
They become nearly black but are sometimes more or less mottled with
lighter and darker spots. The spores are blackish purple.
The stem is 3 to 12 cm. ( i to 5 inches) long, slender and hollow
but firm, cylindrical, straight, sometimes slightlv bulbous at the base,
smooth, but sometimes sticky. The color is usually 3'ellowish, but
like that of the cap it varies from whitish to quite dark, and is often
jjowdered with the dark spores. The ring is somewhat above the
middle of the stem and when moist it is sticky or gummy. There is
no volva.
The variation in size of this plant is quite remarkable. If one who
does not know the plant were to find only the largest and the smallest
specimens shown in the photograph he would scarcely think them be-
longing to the same species, but with the whole series before us it is
easy to see that they are really all the same.
Although this mushroom has ne\er become verv popular for table
use, the caps, when cooked, are really very good.
Collected in Champaign county.
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The White Trichoeoma (Edibee)
Trkholouia album Schaeff.
This mushroom grows on the ground in woods, either singly or
in clusters, from August to October, and is quite common.
The cap is 5 to 10 cm. (2 to 4 inches) broad, cjuite thick and fleshy
but a little tough, and usually entirely white though sometimes tinged
with yellow toward the center. It is at first convex, but becomes flat
and finally depressed at the center. The surface is smooth and dry.
The margin in young specimens is turned inward, but in older speci-
mens it is straight. The flesh is white, without any decided odor, but
with a slightly bitter taste.
The gills are attached to the stem and either have a distinct notch
or are merely rounded at the stem end. They are somewhat crowded,
cjuite broad, and white in color. The spores are white.
The stem is 5 to 10 cm. (2 to 4 inches) long, solid, firm, smooth,
and white in color. There is no annulus and no volva.
The genus Tricholoma does not give us any very excellent edible
species. T. album is perhaps as good as any of them. The bitter,
unpleasant taste of the raw flesh is entirely overcome in cooking, and
the plant is very good for soups or for patties.
Another species of Tricholoma that is likely to be found, is T.
pcrsoiiatum, which is easily recognized by the lilac or violet-tinged
color of the cap and stem and the violet color of the gills. It is con-
sidered better than T. album by some people.
Collected in Champai,q;n cotmtv.
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Ilyf'lioloiiui Unryinahuiuhim Fries
Hypliolovia lacrymabuiuiiiui may be looked for in suitable weather
from July to October. It grows in wet places along ditches, under
bridges, in borders of woods, and in open grassy places. The plants
are sometimes scattered, but more often they grow in dense clusters
of a few to many indi\-iduals. It is said to occur sometimes on de-
cayed wood.
The cap is 2 to 8 cm. ( i to 3 inches) broad. It is at first convex,
then expanded, often with a broad elevation of the central portion, and
usually with irregular, radiating wrinkles. The surface is covered
with silky threads or scales, which, however, are sometimes washed
off by rains. The color is light or dark yellowish, darker at the center
and becoming darker with age. Old specimens are often stained black
where spores have fallen upon them or have been washed upon them
by rains. The flesh is soft and brittle and whitish, but sometimes
tinged with yellow or brown.
The gills are attached squarely against the stem and are usuall}-
notched (sinuate). They are at first whitish or light yellowish, but
soon become darker and spotted with black or brown as the spores
mature. The edge, howe\er, remains whitish. In the morning or in
wet weather minute drops of moisture are formed on the edges of
the gills, which accounts for the common name—"The Weeping Hy-
ph(iloma". The spores are brownish purple.
The stem is 3 to 8 cm. (i to 3 inches) long, straight or curved,
colored like the cap, somewhat scalv as far as the attachment of the
veil, and smooth above. The inner xeil is hairy and rather delicate.
It remains clinging to the margin of the cai), for the most part, and
disappears with age.
Since this mushroom grows in dense clusters the caps are often
made irregular from mutual pressure. The plant seems not to have
been found abundantly in most regions, but it was very common at
Urbana during the season of 191 5. I have been unable to find any
definite record of its edibilitv. I have eaten freely of it, however, and
while I do not consider it one of the best of mushrooms, it is per-
fectly safe and compares very well with other species of Hypholoma.
Collected in Champaign county.
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The Appendiculativ Hyi'holoma (Edible)
Hypholotna a[^pcndiculatutii Bull.
Hypliolonia appcndiculatuui (iccurs from May to October in lawns,
gardens, pastures, etc., and also in the woods. It is usually found in
the immediate vicinity of trees or bushes, though not always. The
plants grow either scattered or clustered and sometimes are very abun-
dant.
The cap is 3 to 8 cm. ( i to 3 inches) broad. It is thin and fragile,
at first convex, then expanded, and often with radiating wrinkles on
the surface. The color is whitish, often yellowish toward the center,
and the thin margin is sometimes tinged with purple. The margin is
sometimes wavy and is often adorned with fragments of the white,
woolly veil. When dry the cap is opaque, and when moist it is nearly
transparent. In dry weather it often splits radially.
The gills are thin, narrow, close together, and attached to the stem.
They are at first whitish but become purplish brown as the spores
mature. The edges are often uneven. The spores are purple-brown.
The stem is 3 to 10 cm. ( i to 4 inches) long, cylindrical, usually
straight, slender, hollow, easily splitting, white, and smooth or slightly
scurfy toward the top. There is no ring normallv, and no volva.
Sometimes, however, the veil remains partly or entirely on the stem,,
forming a more or less definite ring.
The plant is small but its abundance often makes up for its small
size. The caps are very tender and good.
Hypholoina CandoUcanuin and Hypliolonia inccrtum are both
closely related to H. appcndiculatum if not identical with it. It is, at
least, not a serious thing to mistake one for another of these three
species when collecting for the table, since all are equally good.
Collected in Champaign county.
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The Edible Cham'ErEeee (EdibeE)
Cautliarclliis cibariiis Fries
Cautharcllns abaniis grows on tlie grnuncl in woods from Tune to
September. It is widely distributed and often very aljundant in mid-
summer of a rainy year.
The cap is 5 to 10 cm. (2 to 4 inches) broad, flesliy, rather thick,
at first convex and with the margin incurved, tlien flat, and finally
somewhat funnel-shaped. It is firm, with a smooth surface, but often
quite irregular, with its margin wavy, and sometimes more or less one-
sided, that is, with one side developed more than the other. The color
is rich egg-yellow. The flesh is white, peppery to the taste when i-aw.
and usually with a faint odor of apricots.
The gills are thick but so narrow that they appear like swollen
veins. They are cjuite far apart, usually crooked, and fork or run into
each other irregularly and extend down the stem somewhat (decur-
rent). They are colored like the cap. Tlie spores are white or faintly
yellowish.
The stem is short, firm and solid, smooth, often tapering down-
ward, sometimes curved, and colored like the cap but usually a shade
lighter. There is no ring and no volva.
This plant is highly prized e\'erywhere as an edible species. The
peppery taste of the fresh plants entirely disappears on cooking.
There is another plant, Cratcrclliis cantharcUus, which grows in
the same situations as the edible chanterelle, often right along with it,
and which very closely resembles it. The color, taste, and odor are
the same. The Craterellus is classified in an entirely different family,
however, because of the fact that it has no gills, the under side of the
cap being perfectly smooth. But intermediate forms occur which are
very difficult to classifv, and there is some question whether the two
plants are not really the same. At any rate lioth are equally good to
eat, so that no harm can come from mistaking the one for the other.
The photograph opposite this page shows both plants. The figure at
rhe right is Craterellus contharcUus, the middle specimen is Cautharcl-
lns cibarius, while the two at the left are intermediate forms, which,
however, would be called, by most collectors, CantharcUus cibarius.
Collected in Champaign, Jackson, and I^nion counties.
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The Fai^se Chanterelle ( Slightly Poisonous)
Caiit/iarclliis auraiifiacus Fries
The false chanterelle is a common and widely distributed species
which grows in the woods on the ground, or on rotten wood, from
July to October. It is easily recognized by its orange-colored cap, and
by the yellow gills—which are very regularly forked
The cap is 2 to 7 cm. (i to 3 inches) broad, fleshy and soft, con-
vex, then expanded and plane, and finally funnel-shaped. The margin
is plane and even, or wavy and incur\'ed—strongly so in young plants.
The color varies from yellow to orange or even brownish, especially
toward the center. The surface is smooth or slightly hairy, the hairs
short and silk}', especially toward the center. The flesh is slightly
yellowish.
The gills are thin, blunt on the edge, close together, straight and
regularly forked several times, and decurrent on the stem. The color
varies from yellow to orange. The spores are white.
The stem is somewhat lighter colored than the cap. It is at first
solid, then s])ongy antl stuffed with a cottony substance, or sometimes
hollow, usually tapering slightly upward, smooth, and often curved.
There is no ring and no volva.
Although CantharcUus aitraiitiacus has been eaten by a number
of people in this country with no evil results, yet it has generally been
considered poisonous, especially in Europe, and, therefore, for the
present at least, it had better be left alone.
Another species of CantharcUus that is apt to be found, is C. ciii-
nabariniis. This is a small plant and very pretty, the w'hole plant be-
ing deep cinnabar-red. The gills are narrow, blunt on the edge, far
apart, and branched. This species is edible.
Collected in Champaign, Jackson, and Union counties.
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The Sweet-smelling Clitocybe (Edible)
Clitocybc odora Bull.
Clitocyhc odora is very easy io identify because of the olive-green
color and the pleasant spicy odor. It grows in grassy places in the
w^oods or on dead leaves or twigs from August to October. The
plants are either scattered or clustered.
The cap is 2 to 7 cm. ( i to 3 inches) broad, fleshy but tough, at
first convex but soon becoming plane or nearly so. The flesh is quite
thick and whitish, while the surface is olive-green, the color fading
more or less with age. The surface is smooth and even, though the
margin is often slightly downy. The cap is usually cjuite regular,
though the margin is sometimes wavy.
The gills are broad, rather close together, and attached to the stem,
either adnate or slightly decurrent. The color is white or greenish.
The spores are white.
The stem is 2 to 5 cm. ( i to 2 inches) long, cylindrical or some-
what thickened at the base, solid, stuffed, or hollow. It is at first
somewhat downy, but soon becomes smooth, though the base is usually
covered with white filaments. The color of the stem \aries from white
to green. There is no ring and no volva.
The anise-like odor of this mushroom is very persistent, and the
taste is very spicy. While the flavor is pleasant it is rather strong, but
if a few specimens are cooked along with other plants that are not
so strong in flavor, they are excellent.
When the plants are dried the green color fades, but the odor is
said to persist for several years.
Collected in Champaign county.
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The Manv-cap Cutocybe (Edible)
Clitocybc iindticcps Peck
CUtocyhc multiccps is conmKjn and sometimes very abundant. It
grows on the ground, usually in grassy places, in clusters of from ten
to as many as one hundred individuals. It may be looked for from
May to October, though it is not likely to be found during midsummer.
The cap is 3 to 7 cm. ( i to 3 inches) broad. It is fleshy, although
the flesh is not very thick except at the center, and very firm. It is
convex, or sometimes nearly flat, and often irregular from mutual
pressure. The color varies from whitish to yellowish gray or brown.
The surface is smooth or sometimes slightly silky toward the center,
and is moist in wet weather. The flesh is white and when uncooked
it has an oily taste which is somewhat disagreeable.
The gills are whitish, close together, narrow at each end, and at-
tached to the stem either adnate or slightly decurrent. The spores
are white.
The stem is 5 to 10 cm. (2 to 4 inches) long, cylindrical, or some-
what thickened at the base, firm but more or less elastic, smooth on the
outside but sometimes covered with a powdered substance toward the
top, and hollow or stuffed with a cottony substance within. There is
no ring and no volva.
The spring clusters of this mushroom are said to be more tender
and of better flavor than those appearing in autumn. Some people are
very fond of the many-cap Clitocybe while others do not like it.
Collected in Champaign county.
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The Deckivixc. C\itocvbe (Not Edible)
CUtocyhc iUndcus Schw.
This ^ery Ijeautiful mushroom grows ahout the bases of stumps
and dead trees, or from underground roots, from July to October. It
usually grows in clusters of from ten to fifty individuals and some-
times is very abundant. The deep, bright yellow color of the entire
plant makes the clusters conspicuous from a considerable distance.
The cap is 7 to 20 cm. (3 to 8 inches) broad, convex or nearly
plane, or sometimes somewhat funnel-shaped, but usually with a small
elevation at the center. It is smooth and often quite irregular in shape.
The color is bright yellow or orange-yellow. In old plants the color
is sometimes brownish. The flesh is thick at the center, but thin to-
ward the margin. It is whitish or yellow and has a strong odor and
a disagreeable taste.
The gills are vellow, not crowded, narrowed toward each end, and
unequally decurrent, that is, some of them extend down the stem for
considerable distance and others not so far. Some of them are
branched. The spores are white.
The stem is 7 to 20 cm. (3 to 8 inches) long, and tapers toward
the base. It is firm, solid, smooth, and colored like the cap, or some-
times brownish toward the base. There is no ring and no volva.
It is too bad that this attractive plant is not edible, since it is often
so abundant that one could easily collect several bushels. While it is
not deadly poisonous, most people are made ill by eating it, and it
should, therefore, be avoided.
An interesting thing about this mushroom is that it is phosphor-
escent, that is, when fresh s])ecimens are placed in a dark room they
emit a glowing light. For this reason the plant is sometimes called
"Jack-o-lantern".
Collected in Champaign county.
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Tni-; PuKi'LisH Laccaria (Edible)
Liiccaria {or Clitocybc ) oclivoj^iirf^uyca Berk.
The genus Laccaria is very closely related to the genus Clitocybc;
the species of both genera were formerl)- placed together in the genus
Clitocybc, but the species of Laccaria all have a peculiar general ap-
pearance by which one can recognize them and distinguish them from
Clitocybc at a glance when one of them has once been learned.
The purplish Laccaria occurs from July to September in open
grassy or bushy places and in woods. It grows either solitary or in
groups and clusters, and is quite common and sometimes abundant.
The cap is 5 to 10 cm. (2 to 4 inches) broad, fleshy but firm and
tough, at first nearly hemispherical or convex and with the margin
curved in toward the stem, later becoming nearly plane or slightly
depressed at the center. It is often very irregular. When the cap is
moist the color is purplish brown, but when dry it is much lighter and
gray or pale yellowish.
The gills are broad, thick, rather far apart, and attached to the
stem, either adnate or decurrent. They are purplish in color. The
spores are white, sometimes with a slight tinge of lilar or yellow when
viewed in mass.
The stem is 3 to 10 cm. ( i to 4 inches) long. It is very variable
being nearly cylindrical, or thicker in the middle, or thicker at each
end. It is fibrous and solid, and colored like the cap, but usually paler.
There is no ring and no volva.
This mushroom is very variable in size and shape. Although it is
a tough plant it cooks tender and can be used to good advantage in
patties or croquettes. It is a good keeper and is not so readily at-
tacked by insects as manv other mushrooms.
There seems to be little doubt that Laccaria ochropiirpurca forms
mycorrhizas with the roots of the white oak and perhaps also w-ith
the American elm.
Collected in Champaign county.
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Thf. Rootixc Coi.uybia (Edible)
Collybia nuUcata Rehl.
Collyhia radicata is a very common and widely distributed mush-
room, and one that is easily recognized. It grows on the ground in
woods or groves or sometimes on lawns and other grassy places. It
is often found near stumps and sometimes grows upon rotten stumps
or logs. It grows singly, but usually when a specimen is found a
number of others will be fovmd within a short distance. This mush-
room may be found in suitable weather from May to October.
Tile cap is 3 to 10 cm. (i to 4 inches) broad, fleshy but rather
thin, at first convex, then flat or with the margin upturned in old
plants, and sometimes with an elevation (umbo) at the center. The
surface is smooth but often wrinkled, especially toward the center, and
when moist it is sticky (viscid). The color varies from nearly white
in some of the smaller specimens to gray or brown in larger ones. The
flesh is pure white, rather thin, and tough-elastic.
The gills are snow-white, broad, unequal in length, rather far apart,
and attached to the stem at the upper angle. The spores are pure
white and very abundant. A very perfect spore-print can often be
made from this mushroom in a few minutes.
The stem is 10 to 20 cm. (4 to 8 inches) long, colored like the
cap, or sometimes paler and usually white at the upper end. It tapers
gradually upward, and at the lower end it is somewhat enlarged and
then tapers off into a long, slender, root-like structure in the ground.
It is this character that gives the plant its specific name. The stem is
firm, often twisted, and smooth but often striate or grooved.
This is a very attractive and clean-looking species. The caps, when
fried, are sweet and pleasing to the taste.
Collected in Champaign, Jackson, and Union counties.
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The Broad-gilled Collybia (Edible)
CoUyhia platypliylla Fries
Collybia platyphylla is a large, stout mushroom which grows from
June to October on rotten logs or on the ground near rotten logs or
stumps. It is found mostly in the woods but occasionally also in open
pastures, especially in recently cleared fields.
The cap is 7 to 15 cm. (3 to 6 inches) broad, at first convex but
soon expanded and nearly flat or with the margin upturned, fleshy,
but thin and fragile. The surface appears watery when moist and
usually is streaked with fine dark liairs. but the ground-color is brown
or gray or sometimes nearly white. The flesh is white. The cap is
sometimes cjuite irregular and the stem is not always exactly in the
center. The thin margin is often split in various places.
The gills are very broad, as much as a half inch or more some-
times. They are soft and white, n(it very close together, and are at-
tached to the stem by the upper angle. In old plants the gills are
usually broken or cracked more or less. The spores are white.
The stem is 7 to 12 cm. (3 to 5 inches) long, rather soft, stuffed
with a cottony substance, nearly cylindrical, more or less streaked
with fibers but otherwise smooth, whitish, and sometimes slightly
powdered at the upper end. There is no ring and no volva. The
mycelium is very abundant antl extends from the base of the stem in
root-like or cord-like strands, though not at all like the root of Col-
lybia radicafa.
When fresh and in good condition the caps taste well, though they
are not so pleasant-flavored as some other species of Collybia. They
must be well cooked or the taste will be slightly bitter.
Collected in Champaign county.
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The X'klvet-stemmkd Colevbia (Edibee)
Collybia velntipcs Curt.
Collybia vchitipcs is particularly interestiuj^ because it ,£fro\vs nearly
the whole year round. It has been found in good condition in every
month of the year. It grows on stumps, logs, roots in the ground,
earth that has a great deal of wood material in it, and also on the
trunks of living trees. It is common and plentiful, and while the
heavier crop usually appears from September to November it is often
abundant in the spring, and likely to be found at any time.
The cap is 3 to 8 cm. ( i to 3 inches) broad, at first convex but
soon becoming plane, fleshy and moderately thick at the center but
thin toward the margin, often irregular and sometimes eccentric, that
is, with the stem not exactly at the center. The surface is smooth,
t[uite sticky or viscid when moist, and somewhat striate at the margin.
The color is yellow or brownish yellow, sometimes paler toward the
margin. The flesh is soft and watery and slightly yellowish in color.
The gills are quite broad, and rounded at the end next to the stem.
They are very nearly free from the stem but are slightly attached by
the upper angle. They are not close together and are very unequal in
length. The color of the gills is pale yellow or tan. The spores are
white.
The stem is 3 to 8 cm. ( i to 3 inches) long, tough, often twisted,
sometimes curved, hollow or stuffed with fibers. The surface of the
stem is whitish when young, but soon becomes dark brown or black
and densely velvety with fine black threads. This velvety covering of
the stem makes the plant easy to identify. There is no ring and no
volva.
Collybia vclutipcs sometimes grows singly or scattered and some-
times in clusters, often very dense clusters of from three or four to
twenty or more individuals.
Although this mushroom is not a true parasite on living trees, it
i.T said to do considerable damage sometimes. The mycelium grows
mostly just beneath the bark, and by its continual growth it gradually
pries the bark away from the wood, and may even cause the bark to
fall away, leaving the trunk bare.
Although this is not one of the best mushrooms for the table it
is considered excellent by some, and, because of its plentifulness, it
is a valuable one to know.
Collected in Champaign county.
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Thti, Oak-loving Collybia (Edibli;)
CoUylna dryophila Bull.
Although Collybia dryophila is called the <iak-l(iving Collvbia it
grows not only under oak trees but under most any kind of tree in
the woods as well as in open places. It is a very common plant and
so variable that it is very difficult to describe it in such a way as to
include all its fonps. It is found in suitable weather from Rlay to
October, and grows either singly or in clusters.
The cap is 3 to 8 cm. ( i to 3 inches) broad, convex or jilane, or
sometimes depressed in the center and with the margin upturned. The
color varies from brown to bay-red or tan and usually becomes paler
with age. The cap is tough, slightly fleshy but thin, and sometimes
irregular in shape. The surface is normally smooth but sometimes
there are abnormal outgrowths of tissue upon it. The flesh is thin
and white.
The gills are \'ery narrow, crowded close together, and very nearlv
free from the stem but slightly attached by the upper angle (adnexed).
They are white or whitish or sometimes vellowish.
The stem is 3 to 8 cm. (i to 3 inches) long, cylindrical or some-
what thickened at the base, firm and tough, smooth, hollow, usualh-
colored like the cap but sometimes inclining more to reddish. There
is no ring and no volva.
This is considered an excellent mushroom by some, but perhaps
the greatest thing in its favor is its plenti fulness. One foreign author,
years ago, reported a case in which illness was caused by eating Col-
lybia dryophila, but it has been eaten for years in this countrv and has
not been known to make any one ill. It may therefore be considered
perfectly safe provided it is fresh and in good condition.
Collected in Champaign county.
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The Peaked-cap Mycena (Edirle)
Mycena galericulata Scop.
This pretty little mushroom grows from late spring until frost on
dead logs, stumps, sticks, etc., in the woods. It is common and some-
times very abundant. It usually grows in dense clusters of many in-
dividuals with the hairy bases of the stems glued together, though
sometimes larger specimens are found growing singly. The plant is
somewhat variable and therefore not so easily identified as some other
mushrooms. The accompanying photograph is very characteristic,
however, and with its aid, recognition of the plant should not be diffi-
cult.
The cap is i to 4 cm. (.5 to 1.5 inches) broad, at first conical or
bell-shaped, then expanded and often with a prominent elevation
(umbo) at the center. The surface is dry and smooth but striate
(streaked with lines) from the margin to the umbo. The color is
variable but is usually some shade of brown, though occasionally it
is gray or whitish.
The gills are attached to the stem squarely, but with a decurrent
tooth, and are connected with each other by veins. They are not close
together, and the edges are either entire or toothed. The color is white
or gray or flesh-colored. The spores are white.
The stem is 5 to 12 cm. (2 to 5 inches) long, rigid, hollow, tough,
straight or curved, slender, and with a smooth polished surface except
at the base, where it is covered thickl}' with short white hairs.
This mushroom is especially rich in protein. When young the caps
and stems may be cooked together and will be found to have a pleas-
ing and delicate flavor. If, after washing, they are allowed to stew
slowly in their own fluids for about ten minutes, and are then seasoned
with pepper, salt, and butter, they are excellent.
Mycena hacuiatopa is a common plant which has very much the
same appearance and habits as M. galericulata but is distinguished by
its blood-red juice. The edible qualities of the two species are the
same.
Collected in Champaign county.
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Thk Slender Galeka. Edible
Galcra tcncra Schaeff.
This little plant is common on lawns and pastures during wet
weather from May to November. It usually grows scattered rather
than clustered, and springs up quickly, so that one sometimes goes
out in the morning and finds the lawn speckled with the delicate little
plants.
The cap is bell-shai>ed and i to 2.5 cm. (.5 to i inch) high. \Vhen
moist the cup is pale rust-color or brown, but as it dries off in the sun
it becomes lighter colored. It is commonly smooth but occasionally
one finds specimens that are covered with very fine, short, silky hairs.
When the cap is damp it is usually slightly striate, the striation lines
disappearing as the cap dries.
The gills are attached squarely against the stem in the top of the
bell-shaped cap. They are close together, rather broad, and cinnamon-
brown in color but with the edges usually \\'hitish. The edges of the
gills are sometimes more or less toothed or notched. The spores are
dark rust-color.
The stem is usually 7 to 10 cm. (3 to 4 inches) long, straight,
slender and fragile, hollow, and nearly the same color as the cap. It
is usually somewhat shining and more or less striate toward the top.
There is no ring and no volva.
This is rather a small plant to collect for the table, but sometimes
its abundance makes up for its small size. The caps are tender and
of good flavor. Cooked along with other mushrooms, it is a pleasing
addition.
Collected in Champaign county.
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The Oystp:r Mushroom (Edible)
Plcurotits osfrcains Jacq.
This plant is called the oyster mushroom because the shape of \.\\^.
plant sometimes resembles the outline of an oyster-shell. It grows
from May to December on dead trunks and branches of trees, or some-
times from wounds of living trees, usually in crowded clusters of
several individuals with the caps overlapping each other. It is some-
times practically stemless, but other specimens may have a very defi-
nite .stem, which, however, is always lateral, that k, at one side of
the cap rather than at the center. The shape of the plant depends
largely on its position. Plants growing from the upper side of a fallen
log are quite different in shape from those growing from the side of
the trunk or stump, since, wherever they grow, they must bring the
gills into a horizontal or nearly horizontal position in order that the
spores may be liberated. Plcurotiis ostreatus is a very common and
often abundant mushroom, and one that is ver}' easy for the beginner
to identify.
The cap is 5 to 20 cm. (2 to 8 inches) broad, soft and fleshy, quite
thin at the margin, but thicker toward the place of attachment. It
may be attached directly to the wood at one side or it may be nar-
rowed into a short stem, and it is broadest at the outer extremity. It
is usually depressed on the upper side near the place of attachment,
and the margin is often incurved. The surface is moist or dry and
smooth, but sometimes more or less torn into scale-like appendages.
The color varies from white to gray or brown. The flesh is white.
The gills are broad, white, not much crowded, and when a stem is
present they run out on it (decurrent) and narrow < ut into vein-like
lines which branch and connect with each other. The spores are white
or pale lilac.
The stem when present is short, firm, white, usually thickened up-
ward, and often hairy at the base. There is no ring and no volva.
This mushroom is a favorite with many mushroom-eaters, but only
young plants should be used antl thev must be carefully and thoroughly
cooked or they will be tough. When dipped in beaten egg, then in
bread crumbs, and fried in verv hot fat, thev are excellent.
Collected in Champaign and Union counties.
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The Ei,m Pleurotus (Euibi,k)
Plcurotiis iilinan'us Bull.
The elm Pleurotus is so called because it is often foimd growing
on elm trees and logs. It is not confined to elms, however, but is found
on many kinds of trees. At Urbana it is much more common on box-
elder (ash-leaved maple) than on elm. It grows from the sides of
' trees, where branches have been broken off or the trees have been
wounded from some other cause, from September until winter. It is
more likely to be found in or near cities than in the country. This is
a large plant and is easily distinguished from the oyster mushroom by
its long stem, which is usually attached near the center, and by the
gills, which are rounded or notched at the end next to the stem instead
of decurrent. The plants usually grow singly, but several mav be
found on the same tree and sometimes they are more or less clustered.
The cap is 5 to 15 cm. (2 to 6 inches) broad, fleshy but firm and
compact, at first convex and with the margin incurA'ed, then flat or
nearly so, always horizontal no matter what the position of the stem
may be, smooth but often with the surface more or less cracked, white
or whitish and sometimes tinged with red, yellow, or brown, and
usually becoming darker and shining when old. The flesh is thick,
firm, rather tough, and pure white.
The gills are broad, but narrower at each end, notched or rnunded
at the inner end, attached to the stem by the upper angle (adnexed),
rather close together, white or whitish. The spores are white.
The stem is 2.5 to 10 cm. ( i to 4 inches) long, stout, solid, straight
or curved according to the place of growth, more or less eccentric but
often very nearly, if not quite, central, often somev.hat thickened at
the base, smooth, or somewhat downy with short hairs, especially at
the base. The stem is white and there is no ring and no volva.
The elm Pleurotus has been known as an edible mushroom for a
long time and is considered excellent by many people. It does not
become infested with insects nearly so quickly as the oyster mushroom,
and it can easily be dried and kept for winter use. Like all tree mush-
rooms it should be eaten when voung, since old specimens are rather
tough.
Although this mushroom grows on living trees, it seems to feed
only on the dead portions of the bark and wood, and its growth ap-
pears to do no harm to the tree.
Collected in Champaign county.
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The Nest-cap Claudopus (Edibi,e)
Claudopits iiidnlans Pers.
Claiido/^its iiidulaiis is a very pretty plant which grows on dead
branches, tree trunks, stumps, and logs during autumn. It is widely
distributed and sometimes one finds a log almost completely covered
with the beautiful yellow caps. The plant is closely related to the
genus Plcurotus, which it closely resembles but from which it differs
in the color of the spores. It is usually sessile, that is, there is no
stem and the cap is attached to the wood by one side like a shelf,
though sometimes it is narrowed into a very short stem. The plants
often grow very close together and so overlap one another.
The caps are 2 to 8 cm. ( i to 3 inches) broad, nearly round or
somewhat kidney-shaped, and in young specimens the margin is rolled
inward. The surface is quite hairy or downy, especially toward the
margin, and is rich yellow in color.
The gills are broad, quite close together, and bright orange-yellow
in color, so that the lower surface of a group of caps may be even
more beautiful than the upper surface. The spores are pink.
The odor of this plant is rather strong and somewhat disagreeable,
closely resembling the freshly removed intestines of swine. The flavor
is mild and pleasant but the flesh is generally somewhat tough so that
it must be well cooked.
Collected in Champaign county.
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The; Coxe-like Mushroom (Edible)
Strobiloiiiyccs sfrobiUiccus Berk.
The peculiar name of this plant refers to the cone-like appearance
of the cap, and the plant is very easily recognized by this character.
This plant is a basidiomycete, that is, it produces its spores on the
ends of club-shaped basidia, just as do the gill-bearing mushrooms, but
instead of having gills on the under side of the cap it has little pores
or tubes, and the basidia making up the hymenium are arranged on
the inner surface of these tubes. It grows on the ground in woods
from July to September.
The cap is 5 to 10 cm. (2 to 4 inches) broad, hemispherical or
nearly so, dry, and very shaggy owing to numerous thick, coarse,
hairy scales, of a blackish color, which project from the surface. The
flesh is very interesting. It is thick and of a whitish color, but when
it is cut or wounded in any way it quickly changes to red and then to
black.
The layer of tubes does not separate easily from the flesh; a char-
acter which separates this plant from the genus Boletus. The tube
layer is attached to the stem (adnate) and whitish, becoming brown
or blackish in old plants. The mouths of the tubes are large in com-
parison with those of some other pore-mushrooms, and angular, and
when they are bruised the}- change color just as the flesh of the cap
does. The spores are dark brown or blackish when viewed in mass.
The stem is 8 to 15 cm. (3 to 6 inches) long, nearly even or some-
times tapering slightly upward, often grooved near the top, and very
shaggy, having soft scales similar to those on the cap.
Before cooking this mushroom the stem should be removed, the
scales cut away from the cap, and unless the tubes are very firm and
fresh they, too, should be removed. The thick flesh that remains will
cook well by any method. It has a rather strong taste, but is a great
favorite with some people. Usually it is not very common, but occa-
sionally one finds a troop that will make a good meal. Its appearance
is so unique and its color-changes are so interesting that it is always a
pleasure to find it.
Collected in Champaign and Union counties.
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Thu Branched Polypokus (Edibi^e)
Polyf'onis froudosus Fries
This is one of the pore fungi which is not very common but is apt
to be found in any locaHty, and it grows so large that a single speci-
men is often enough for several meals. It grows at the bases of stumps
and dead trees or from their roots, and also from the roots of living
trees of oak and chestnut, sometimes killing the trees which it attacks.
It may be looked for from September to frost.
The whole plant is 15 to 60 cm. (6 inches to 2 feet) broad, and is
very much branched, so that it appears to be made up of a large num-
ber of flattened, leaf-like caps. I'lie separate caps are 2 to 5 cm. (i
to 2 inches) broad, irregular in shape, often curved, furrowed, etc.,
and gray or brownish in color. The surface is slightly hairy, the
hairs very short. The tubes on the under sides of the caps are whitish,
and their mouths are rovmd and regular in young plants but become
irregular in size and shape as the plant matures. The flesh is white.
The stem is white and very much branched.
Young plants are tender and good when broiled or fried. Older
plants must be very thoroughly cooked. It is best to stew them firsc
and then fry or broil.
Another large Polyporus which is apt to be found, is P. sulphiircits
(I-Sull.) Fries, the sulphur-colored Polyporus, which is more common
than /-*. frondosiis and is highly prized by many people. The whole
plant is sulphur-yellow, though the upper surface is usually darker,
and often inclines to orange-color. It grows on living or dead trees.
stumps, etc., sometimes causing a serious heart-rot of living trees. It
is usually composed of several shelf-like, or fan-like caps grown to-
gether, the whole cluster becoming a foot or more across. Fresh
young plants are excellent broiled,' or they may be cut into small pieces
and stewed slowly and thoroughly.
Collected in Champaign county.
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THii Porous Bolktinus (Edible;)
Bolctiints porusus (Berk.) Peck
Boletinns porosus is another mushroom belonging to the family of
pore fungi or Polyporaceae. It is seen to be separate from two closely
related genera, Boletus and Polyponis, by noting the following facts.
In Boletus the flesh is very soft and the pore-layer can easily be sep-
arated from the flesh. In Polyponis the flesh is tough and the pore-
layer cannot easily be separated from the flesh. Bolctinus resembles
Polyporus in that the tulje layer is not easily separable from the flesh,
but it resembles Boletus in having very soft flesh.
Bolctinus porosus grows on damp ground, in the woods and in
open places, from July to September. It is often locally quite abun-
dant, and often grows in troops, so that if one is found others are
likely to be found near by.
The cap is 5 to 12 cm. (2 to 5 inches) broad, dry or moist and
sticky, usually shining, smooth, and reddish-brown or yellowish-brown
in color. The margin is thin, f|uite even, and usually turned inward.
The shape of the cap is somewhat irregular and often is nearly kidney-
shaped.
The pore surface is yellow. The pores are large and angular but
very shallow, and are arranged more or less in radiating rows. Some
of the partitions are more prominent than others, appearing somewhat
like gills that branch, and are connected by cross partitions of less
prominence. The spores are brownish yellow.
The stem is 2 to 7 cm. (.5 to 1.5 inches) long and is attached to
one side of the cap. It is colored like the cap, into which it gradually
expands, and it is prominently reticulated at the top by the decurrent
walls of the tubes. The stem is quite tough.
Old plants sometimes have a disagreeable odor, but when young
and fresh the odor and taste are pleasant and the plants make an ex-
cellent dish.
Collected in Champaign county.
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The Crested Clavaria (Edible)
Chivaria cristata Pers.
This niushrocim l)eliin_ns tu the family i)f club fungi or Clavariaceae.
The club fungi resemble the hedgehog fungi in that the spore-bearing
surface, or hymeniuni, covers the entire outside of the branches, but
in the hedgehog fungi the branches hang downward, while in the club
fungi thev always project upward.
There are many kinds of club fungi, some of which are simply-
club-shaped and unbranched, while others are very much branched.
Some are bright-colored and very beautiful. All of the branched forms
are good to eat.
Clavaria cristata grows from 3 to 12 cm. ( i to 5 inches) high. It
is whitish in color, and has a short, stout stem, and tufts of numerous,
irregular branches which are more or less flattened toward the top.
The ends of the branches are forked and divided into moose-horn-like
tips. The crested Clavaria grows in the woods in rainy weather from
June to October.
Another species that is common in the state is Clavaria pyxidata
Pers. It closely resembles Clavaria cristata in general appearance but
is easily distinguished by the fact that the ends of the branches are
cup-shaped instead of pointed.
Either of these species is excellent for soups, stews, or patties.
They should be cut up into short pieces. They remind one of noodles
or macaroni. If stewed they must be cooked slowly and thoroughly
or they will be tiiugh. When fried in butter they are crisp and good.
Collected in Champaign and Wabash counties.
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The Corai,-like Mushroom (Edible)
Hydniiiii coralloidcs Scop.
Hyduum coralloidcs is perhaps the most beautiful fungus that na-
ture has produced. EHas Fries, a Swedish botanist, was the man who
laid the foundation for the study of the higher fungi, and it is said
that it was the great beauty of the coral-like mushroom that inspired
him, while a mere bo}^ to determine to devote his life to a study of
these plants.
This mushroom belongs to the family Hydnaceae or hedgehog
fungi, so called because the spore-bearing basidia are borne on the
surface of spinelike projections which are always directed toward the
earth. This character separates the hedgehog fungi from the club
fungi or Clavariaceae, since, although the spore-bearing surface is
similar in the two families, in the club fungi the branches always pro-
ject upward, while in the hedgehog fungi they project downward.
Hydnuiii coralloidcs grows on rotten logs, branches, etc., in the
woods from August to frost. The large, pure white tufts arise from
a common stem which divides into many branches and then subdivides
successively into long graceful shoots. The spines are scattered over
the under surface of these branches and hang down for 3 to 6 mm.
(^ to_i4 inch).
This is considered an excellent edible species. Since the Hydnums
are sometimes slightly bitter it is best to boil them for just a moment
and throw the water away, then stew slowly. They are excellent for
croquettes.
Other species of Hydnum that are apt to be found, and that are
just as good to eat, are Hydnum capttt-jtrsi Fries, the "bear's-head
Hydnum", which produces long white spines grouped at the ends of
branches, the spines being much longer than those of the coral Hyd-
num, and Hydnum crinaccum Bull., the "hedgehog Hydnum", which
forms a large unbranched mass with long, straight spines hanging
down from its sides.
Collected in Champaign county.
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The Gemmed Pufflsael (Edibee)
Lycopcrdon yciiiiuatiiiu Batsch
This little puffball is very common and is widely distributed
thrf)ughout the world. It usually grows on the ground cither in the
wooils or in open places. When young the whole plant is white both
inside and out. It is usually 3 to 7 cm. ( i to 3 inches) high and
3 to 5 cm. ( I to 2 inches) broad, and is easily recognized by its shape,
which is like a top, and by the erect scales, which are of two sizes,
the larger ones later falling away and leaving circular scars on the
surface.
There is never any danger in eating puffballs, since none of them
are poisonous. They should always be cut open, however, to see that
they are pure white within, since as soon as they begin to be colored
they are not good. The gemmed puffball, while it is eaten in ciuanti-
ties by some people, is not one of the best. Some of the larger puff-
balls are much better.
Lycopci'doii cyathifoniic Busc. is a somewhat pear-shaped puffball,
rounded above and tapering below to a stout base. It grows in pas-
tures and other grassy places, or sometimes in cultivated fields, and
is from 7 to 15 cm. (3 to 6 inches) in diameter. It is a most excellent
mushroom for the table.
Perhaps even better than the above, but not so common, is Calvatia
y.gantca Batsch, the giant puffball. This plant is a rounded mass
resting on the ground and attached by cords of mvcelium. It is usualh.'
20 to 40 cm. (8 to 16 inches) in diameter, but occasionally it gets
much larger than that. It is the largest fungus known. It shoidd be
peeled, sliced, and broiled or fried.
Collected in Champaign and Union coiuities.
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The Common Morkl (Edible)
Moxhclla conica Pers.
The morels belong to the group of fungi known as Ascomycetes,
and instead of producing their spores on the ends of club-shaped hy-
phae, or basidia, they produce them on the inside of little sac-like
bodies called asci, (see page 420). The hymenium is composed of
thousands of these sacs, or asci, placed close together, and the hymen-
ium covers the entire outer surface of the cap.
The morels occur on the ground in early spring, from April to
June. They are all edible and are very easy to recognize. The plant
consists of two parts, the cap and the stem. The cap is covered with
broad irregular pits separated from each other by a network of narrow
ridges. The stem is usually quite thick and stout, and both the stem
and cap are hollow.
Morchclla conica is 5 to 15 cm. (2 to 6 inches) high and the cap
is 2.5 to 5 cm. ( I to 2 inches) thick at its broadest part. The cap is
elongated and more or less pointed at the upper end. The pits are
arranged more or less in vertical rows. They are usually longer than
broad but often are c|uite irregular in shape.
There are several other species closely resembling M. conica that
are apt to be found in Illinois, but since they are all equally good to
eat no harm can come from mistaking one for another of them.
The morels should always be carefully washed before cooking.
Simply fried in butter they are delicious, or they may be stufifed and
baked.
Collected in Champaign county.
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The Half-free Moree (EdiblK)
MorchcIIa scinilibcra D. C.
The half-free morel is so called because the lower half of the bell-
shaped cap is free from the stem. It is included here because it dif-
fers so greatly from MorchcIIa conica and yet is apt to be found
growing right along with that species. The cap is rarely more than
2 or 3 cm. ( i inch) long and is usually much shorter than the stem.
The pits on the surface of the cap are consideral)ly longer than broad.
The cap is usually considerably pointed at the top but deformed speci-
mens occur in which it is hemispherical and very blunt at the apex.
The stem is white or whitish, usually more or less mealy, hollow, and
often somewhat swollen at the base. The whole plant is 5 to 10 cm.
(2 to 4 inches) high. It may be used in any way in which the other
morels are used. Morels should not be gathered immediately after
rains as they are then water-soaked and soon spoil.
Collected in Champaign county.
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The Brown Gyromitra (Edible)
Gyroiuitra bniiiiica Underwood
The genus Gyromitra is closely related to the genus Morcliclla and
produces its spores in the same way, but instead of having pits on the
surface of the cap, as do the morels, it has wrinkles and plaits or folds
which make the cap appear more or less brain-like.
Gyromitra hrntmca is a stout, fleshy plant with a distinct stem, and
a broad, much-twisted, and folded cap. It grows in the woods in
early spring at the same time and under the same conditions as the
morels. The whole plant is 7 to 12 cm. (3 to 5 inches) high. The
stem is thick, somewhat spongy, hollow but solid at the base, usually
with an irregular surface, and clear white in color.
The cap is 5 to 12 cm. (2 to 4 inches) broad in the widest diameter
and somewhat narrower the other way. It is attached closely to the
stem in various places, and is rich chocolate-brown above and white
beneath. It is tender and fragile and has a good flavor. It should be
cooked in the same way as morels.
Another species which is occasionally founil in the state is Gyromi-
tra escnlenta Fries. This is a somewhat larger plant and the brown
cap is much more brain-like in appearance. Although this plant has
frequently been eaten with no bad results yet it has in some way ac-
quired a bad reputation, and, therefore, for the present at least, it had
better be left alone.
Collected in Champaign county.
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The Recurved Peziza (Edibi,e)
Pc::i::a rcpanda Wahl.
This cup-shaped phuit grows in moist woods, eitlier on old rotten
logs or on the ground, from May to October.
The cups are 3 to 10 cm. (i to 4 inches) in diameter and grow
either scattered or clustered. When very small they appear like little
white knobs. These grow into hollow spheres each with an opening
at the top. The sphere then expands and becomes cup-shaped or
saucer-shaped and then nearly flat with the edge more or less split
and wavy and sometimes drooping or curved backward. Below, the
cup is narrowed into a short, stout stem which is sometimes rooting.
The inner surface of the cup is pale brown or dark brown and more
or less wrinkled toward the center. The outer surface is whitish.
Peziza badia Pers., the brown Peziza, is another common cup-
fungus which is of good size and etlible. It is not quite so large as
F. rcpauda and the entire plant is brown, though somewhat darker
inside than outside.
Neither of these species is considered first-class for culinarv pur-
poses, but when one cannot get better they are worth collecting. If
they are to be stewed they must be cut into small pieces and cooked
slowly. They are said to have more flavor when fried crisp in butter.
Collected in Champaign county.
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